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Commissioner’s Foreword
Dear Colleagues:
The Massachusetts Department of Elementary and Secondary Education is committed to working in 
partnership with schools to support a system that will prepare all students to succeed as productive and 
contributing members of our democratic society and the global economy. To assist in achieving this goal, 
the Department regularly releases Massachusetts Comprehensive Assessment System (MCAS) test items to 
provide information about the kinds of knowledge and skills that students are expected to demonstrate. 
This publication contains all MCAS test items on which student scores are based for grade 10 English 
Language Arts and Mathematics tests and for high school Biology, Chemistry, Introductory Physics, and 
Technology/Engineering tests. This document also contains approximately 50% of common test items 
from spring 2011 MCAS tests in grades 3–8. By recycling some items each year and thus reducing the 
number of field-test items on each form, we have shortened the length of each test and the amount of time 
devoted to MCAS testing. Despite this decrease, the items released in this document still represent all 
topics and reporting categories. 
The Department has banked thousands of MCAS items that are currently posted on the Department 
website. These items, which are available at http://www.doe.mass.edu/mcas/testitems.html, will continue 
to be a rich resource for schools. 
This publication is available only on the Department website. The released test items for individual 
subjects at each grade level can be printed from this site. I encourage educators to use the relevant sections 
of this document together with their Test Item Analysis Report Summaries and Test Item Analysis Rosters 
as guides for planning changes in curriculum and instruction that may be needed to support schools and 
districts in their efforts to improve student performance.
Thank you for your support as we work together to strengthen education for our students in Massachusetts.
Sincerely,
Mitchell D. Chester, Ed.D.
Commissioner of Elementary and Secondary Education
I. Document Purpose and Structure
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Purpose
The purpose of this document is to share with educators and the public spring 2011 test items on which 
student results are based. Local educators will be able to use this information to identify strengths and 
weaknesses in their curriculum and to plan instruction to more effectively meet their students’ individual 
needs.
This document is also intended to be used by school and district personnel as a companion document 
to the test item analysis reports. Each school can access electronically a 2011 School Test Item Analysis 
Report Summary and a Test Item Analysis Roster for each content area at each grade level tested (e.g., 
grade 10 Mathematics). These reports provide data generated from student responses. Each report lists, 
for the school accessing the report, the names of all enrolled students in the grade covered by the report as 
well as information about how each student answered each item contained in this document. Each report 
also labels each item as multiple-choice, open-response, short-response, short-answer, or writing prompt 
and identifies the item’s MCAS reporting category. Item numbers in this document correlate directly to 
the “Item Numbers” in the test item analysis report and roster. Like last year, reports for grades 3–8 will 
indicate whether students responded correctly or incorrectly to 2011 MCAS common items that are not 
included in this document; reports will not indicate the correct responses to unreleased items. Reporting 
categories and framework standards assessed by unreleased 2011 MCAS common items are included in a 
table at the conclusion of each chapter for grades 3–8 in this document.
Structure
Each subsequent chapter of this document contains information and materials for one MCAS test (one 
grade level and one content area). For example, chapter II contains information for the grade 3 ELA 
Reading Comprehension test; chapter XV contains information for the grade 10 Mathematics test. Note 
that chapters III, VI, and VIII contain information for both the ELA Composition (Part A) and the ELA 
Reading Comprehension (Part B) tests for the relevant grade.
Beginning with chapter II, each chapter has three main sections. The first	section introduces the chapter 
by listing the Massachusetts curriculum framework content strands assessed by MCAS in that chapter’s 
content area, as well as the MCAS reporting categories under which test results are reported to schools and 
districts. The first section also provides the Web address for the relevant framework and the page numbers 
on which the learning standards assessed by the test items in the chapter can be found. In addition, there is 
a brief overview of the test (number of test sessions, types of items, reference materials allowed, and cross-
referencing information).
For grades 3–8, the second	section of each chapter contains approximately half of each content area’s 
common test items used to generate spring 2011 MCAS student results. The second section of each chapter 
for grade 10 ELA and Mathematics tests and high school Biology, Chemistry, Introductory Physics, and 
3Technology/Engineering tests contains all of the common items on which spring 2011 MCAS student 
results are based. With the exception of the ELA Composition writing prompt, the test questions in this 
document are shown in the same order and basic format in which they were presented in the test booklets. 
The Mathematics Tool Kit pieces used by students to answer released items in grades 3 and 4, as well as 
the Mathematics Reference Sheets used by students in grades 5, 6, 7, 8, and 10 Mathematics test sessions 
are inserted immediately following the last question in the second section of each Mathematics chapter. 
Students in all the tested grades were also provided with plastic rulers. Images of these rulers are not 
presented in this document. The reference tools used by students during the high school Science and 
Technology/Engineering tests (Chemistry Formula and Constants Sheet/Periodic Table of the Elements 
for the Chemistry test; formula sheets for the Introductory Physics and Technology/Engineering tests) are 
inserted immediately following the last question in the second section of the associated chapter. 
Due to copyright restrictions, certain English Language Arts reading passages are not available on the 
Department’s website. Copyright information for all released common reading passages is provided in the 
document. Note that the Department of Elementary and Secondary Education has obtained permission to 
post all English Language Arts reading passages that appear on its website. While the Department grants 
permission to use the posted test items for educational purposes, it cannot grant or transfer permission to 
use the passages that accompany the items. Such permission must be obtained directly from the holder of 
the copyright. For further information, contact Student Assessment Services at 781-338-3625.
The final section of each chapter includes a table that cross-references each released common item with 
its MCAS reporting category and with the framework standard it assesses. Correct answers to released 
multiple-choice questions and, for the Mathematics tests, released short-answer questions are also listed in 
the table. For grades 3–8, this section also includes a table that cross-references each unreleased common 
item with its MCAS reporting category and with the framework standard it assesses.
Responses to short-response questions, open-response questions, and compositions written in response 
to writing prompts are scored individually. An overview of procedures for scoring these responses and 
compositions is presented in the MCAS Frequently Asked Questions, which are available on the Department’s 
website at www.doe.mass.edu/mcas/overview.html. Sample student responses and compositions from 
previous MCAS administrations may also be viewed on the Department’s website.
Materials presented in this document are not formatted exactly as they appeared in student test booklets. 
For example, in order to present items most efficiently in this document, the following modifications have 
been made:
■  Some fonts and/or font sizes may have been changed and/or reduced.
■  Some graphics may have been reduced in size from their appearance in student test booklets; 
however, they maintain the same proportions in each case.
4■  For grades 7 and 10, the English Language Arts Composition writing prompt is presented on the 
same page as the make-up writing prompt, and the four lined pages provided for students’ initial 
drafts are omitted. 
■  All references to page numbers in answer booklets have been deleted from the directions that 
accompany test items. 
II. English Language Arts, 
Reading Comprehension, Grade 3
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Reading Comprehension Test
The spring 2011 grade 3 MCAS English Language Arts Reading Comprehension test was based on 
learning standards in the two content strands of the Massachusetts English Language Arts Curriculum 
Framework (2001) listed below. Specific learning standards for grade 3 are found in the Supplement to 
the Massachusetts English Language Arts Curriculum Framework (2004). Page numbers for the learning 
standards appear in parentheses.
■ Language (Framework, pages 19–26; Supplement, pages 6–7)
■ Reading and Literature (Framework, pages 35–64; Supplement, pages 7–9)
The English Language Arts Curriculum Framework and Supplement are available on the Department 
website at www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, ELA Reading Comprehension test results are reported under two MCAS reporting 
categories: Language and Reading and Literature, which are identical to the two framework content 
strands listed above.
Test Sessions and Content Overview
The MCAS grade 3 ELA Reading Comprehension test included two separate test sessions. Each session 
included reading passages, followed by multiple-choice, short-response, and/or open-response questions. 
Selected common reading passages and approximately half of the common test items are shown on the 
following pages as they appeared in grade 3 test & answer booklets. 
Reference Materials and Tools
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both ELA Reading Comprehension test sessions. No other reference 
materials were allowed during any ELA Reading Comprehension test session. 
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework general standard it assesses. The correct answers for released 
multiple-choice questions are also displayed in the released item table. 
7English Language Arts
Reading CompRehension
DIRECTIONS
This session contains two reading selections with fifteen multiple-choice questions, one short- 
response question, and one open-response question. For multiple-choice questions, mark your  
answers by filling in the circle next to the best answer. For short-response and open-response  
questions, write your answer in the space below the question.
Read the story about Mr. Plumbean and his neighbors. Then answer the questions that follow.
The Big
Orange
Splot
by Daniel Manus Pinkwater
1
2
3
4
5
6
Mr. Plumbean lived on a street where all the houses were the same. 
He liked it that way. So did everybody else on Mr. Plumbean’s street. 
“This is a neat street,” they would say. Then one day . . . 
A seagull flew over Mr. Plumbean’s house. He was carrying a can 
of bright orange paint. (No one knows why.) And he dropped the can 
(no one knows why) right over Mr. Plumbean’s house. 
It made a big orange splot on Mr. Plumbean’s house.
“Ooooh! Too bad!” everybody said. “Mr. Plumbean will have to 
paint his house again.”
“I suppose I will,” said Mr. Plumbean. But he didn’t paint his house 
right away. He looked at the big orange splot for a long time; then he 
went about his business.
8Reading Comprehension 
7
8
9
10
11
12
13
14
15
16
17
The neighbors got tired of seeing that big orange splot. Someone 
said, “Mr. Plumbean, we wish you’d get around to painting your 
house.”
“O.K.,” said Mr. Plumbean.
He got some blue paint and some white paint, and that night he 
got busy. He painted at night because it was cooler.
When the paint was gone, the roof was blue. The walls were white. 
And the big orange splot was still there.
Then he got some more paint. He got red paint, yellow paint, 
green paint, and purple paint.
In the morning the other people on the street came out of their 
houses. Their houses were all the same. But Mr. Plumbean’s house 
was like a rainbow. It was 
like a jungle. It was like an 
explosion.
There was the big 
orange splot. And there 
were little orange splots. 
There were stripes. There 
were pictures of elephants 
and lions and pretty girls 
and steamshovels.
The people said, “Plumbean has popped his cork, flipped his 
wig, blown his stack, and dropped his stopper.” They went away 
muttering.
That day Mr. Plumbean bought carpenter’s tools. That night he built 
a tower on top of his roof, and he painted a clock on the tower.
The next day the people said, “Plumbean has gushed his mush, 
lost his marbles, and slipped his hawser.” They decided they would 
pretend not to notice.
That very night Mr. Plumbean got a truck full of green things. He 
planted palm trees, baobabs, thorn bushes, onions, and frangipani. In 
the morning he bought a hammock and an alligator.
9Reading Comprehension 
18
19
20
21
22
23
24
25
26
27
28
29
When the other people came out of their houses, they saw 
Mr. Plumbean swinging in a hammock between two palm trees. 
They saw an alligator lying in the grass. Mr. Plumbean was drinking 
lemonade.
“Plumbean has gone too far!”
“This used to be a neat street!” 
“Plumbean, what have you done to your house?” the people 
shouted.
“My house is me and I am it. My house is where I like to be and 
it looks like all my dreams,” Mr. Plumbean said.
The people went away. They asked the man who lived next door to 
Mr. Plumbean to go and have a talk with him. “Tell him that we all 
liked it here before he changed his house. Tell him that his house has 
to be the same as ours so we can have a neat street.”
The man went to see Mr. Plumbean that evening. They sat under 
the palm trees drinking lemonade and talking all night long.
Early the next morning the man went out to get lumber and rope 
and nails and paint. When the people came out of their houses they 
saw a red and yellow ship 
next door to the house of 
Mr. Plumbean.
“What have you done to 
your house?” they shouted at 
the man.
“My house is me and I am 
it. My house is where I like 
to be and it looks like all my 
dreams,” said the man, who 
had always loved ships.
“He’s just like Plumbean!” 
the people said. “He’s got bees 
in his bonnet, bats in his belfry, and knots in his noodle!”
Then, one by one, they went to see Mr. Plumbean, late at night. 
They would sit under the palm trees and drink lemonade and talk about 
their dreams — and whenever anybody visited Mr. Plumbean’s house, 
10
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30
31
the very next day that person would set about changing his own house 
to fit his dreams.
Whenever a stranger came to the street of Mr. Plumbean and his 
neighbors, the stranger would say, “This is not a neat street.”
Then all the people would say, “Our street is us and we are it. Our 
street is where we like to be, and it looks like all our dreams.”
The Big Orange Splot by Daniel Manus Pinkwater. Copyright © 1977 by Daniel Manus Pinkwater. Reprinted by permission of Scholastic Inc.
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ID:286322 A Common
 ●1	 At the beginning of the story, why does 
everyone say, “This is a neat street”?
A  All the houses are alike.
B  All the houses are built well.
C  All the houses are cleaned 
every day.
D  All the houses are owned by the 
same person.
ID:286324 A Common
 ●2	 Based on paragraphs 7 and 8, the 
neighbors most likely think that
Mr. Plumbean will
A  cover the splot.
B  cover the walls.
C  make the house bright.
D  make the roof stronger.
ID:286326 C Common
 ●3	 According to the story, why does
Mr. Plumbean work at night?
A  He can find supplies easier 
at night.
B  The street is too busy during 
the day.
C  The weather is too hot during 
the day.
D  He gets his best ideas working 
at night. 
ID:286329 A Common
 ●4	 In the story, the hammock, the palm 
trees, and the alligator are all things that
A  make Mr. Plumbean happy.
B  cause Mr. Plumbean to complain. 
C  Mr. Plumbean draws on his house.
D  Mr. Plumbean sees on other houses.
Mark your choices for multiple-choice questions 1 through 10 by filling in the circle next to the best 
answer.
12
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ID:286336 D Common
 ●7	 Based on the story, what does
Mr. Plumbean mean when he says, 
“My house is me and I am it”?
A  His house is all that he thinks 
about.
B  He can only fit one person in 
his house.
C  He has lived in his house for 
a long time.
D  His house shows the kind of 
person that he is.
ID:286337 C Common
 ●8	 Based on the story, what do the 
neighbors learn?
A  Travel often to new places. 
B  Try your best to help others.
C  Respect the differences of others.
D  Listen carefully to what people say.
ID:286327 C Common
 ●5	 What does paragraph 12 mostly show 
about Mr. Plumbean’s house?
A  It is old.
B  It is large. 
C  It is colorful.
D  It is crowded.
ID:286332 C Common
 ●6	 In paragraph 24, what are Mr. Plumbean 
and his neighbor most likely doing?
A  looking at pictures
B  building new homes
C  sharing their dreams
D  meeting new neighbors
13
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ID:286342 C Common
 ●9	 Read the sentence from paragraph 25 in 
the box below.
Early the next morning the man went 
out to get lumber and rope and nails 
and paint.
 In the sentence, what do the words 
lumber, rope, nails, and paint have in 
common?
A  They are all verbs.
B  They are all plural.
C  They are all nouns.
D  They are all capitalized.
ID:286340 B Common
 ●10	 In the story, when the neighbors 
say Mr. Plumbean has “popped his 
cork,” “flipped his wig,” and “lost his 
marbles,” they mean he is
A  fun.
B  crazy.
C  brave.
D  lonely.
14
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ID:286345 Common
 ●11	 Based on the story, explain how the big orange splot causes the neighborhood to change. 
Support your answer with important details from the story.
Question 11 is an open-response question.
•  Read the question carefully.
•  Explain your answer.
•  Add supporting details.
•  Double-check your work.
Write your answer to question 11 in the lined space below.
15
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Pack Horse Librarians
 1  The woman and her horse had begun their trip before sunrise. They 
had already stopped at a lonely little house in the woods, a crowded 
one-room schoolhouse with more students than chairs, and a windowless 
wood cabin where chickens roamed in the tidy fenced-in yard. They had 
ten more homes to visit and a long way to go between each stop.
 2  Everywhere they went, the woman left a few books or magazines and 
picked up the ones she’d delivered two weeks ago. The books weren’t 
new. They were old and tattered, and so were the magazines. But people 
were glad to get them.
 3  From 1935 to 1943, librarians like this one traveled the mountains of 
eastern Kentucky on strong horses and mules. Times were hard then, and 
many people could not find jobs. Families had barely enough money to 
buy food and clothing. Schools could not afford to buy books. People 
lived far from towns and neighbors, and had no way to get things to read.
 4  So Kentucky’s pack horse librarians journeyed mile after mile across 
rough, rocky country. There were no roads for them to follow, just a few 
bumpy dirt paths. They went up and down steep hillsides and crossed 
Read “Pack Horse Librarians” and answer the questions that follow.
“Giddyap, Chestnut,” the woman urged her horse up the 
rocky hill. She patted a saddlebag filled with books and 
magazines. “Lots of people are still waiting for a library 
visit today.”
16
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through cold creeks and streams. Sometimes, when the ground was 
very slippery or uneven, they climbed off their horses and walked. They 
worked in the rain, snow, and blazing heat, bringing books to thousands 
of people who loved to read.
“Pack Horse Librarians” from Click, February 2005. Copyright © 2005 by Carus Publishing Company. Reprinted by permission of Cricket 
Magazine Group, Carus Publishing Company. Photographs from The National Archives.
17
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ID:284979 B Common
 ●12	 Based on the article, what is the most 
likely reason the librarian started her 
trip before sunrise?
A  She had to travel while it was 
cool outside.
B  She had many places to stop 
during the day.
C  She thought it was safer to travel 
in the dark.
D  She wanted to be at the first house 
for breakfast.
ID:284981 C Common
 ●13	 According to the article, what is one 
reason many families were without 
books from 1935 to 1943?
A  The families spent too much time 
working.
B  The families could not find 
interesting books. 
C  The families lived too far away 
from libraries.
D  The families did not know where 
to look for books.
ID:284985 D Common
 ●14	 Based on the article, what was the 
main reason horses were important to 
the librarians?
A  The horses showed the librarians 
the way home.
B  The horses kept the librarians 
from being by themselves.
C  The horses made it easier for the 
librarians to deliver food.
D  The horses made it possible for 
the librarians to reach families.
Mark your choices for multiple-choice questions 12 through 16 by filling in the circle next to the best 
answer.
18
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ID:284987 B Common
 ●15	 Based on the article, how did the people 
who were visited by the librarians most 
likely feel?
A  worried
B  thankful
C  adventurous
D  disappointed
ID:284988 B Common
 ●16	 In paragraph 1, what does the suffix 
-less mean in the word windowless?
A  like
B  without
C  one who
D  made of
Question 17 is a short-response question. Write your answer to question 17 in the lined space below.
ID:287398 Common
 ●17	 Based on the article, how did the land make a pack horse librarian’s job difficult?
19
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Reading Comprehension 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 11 Reading and Literature 8 A
2 11 Reading and Literature 12 A
3 11 Reading and Literature 8 C
4 11 Reading and Literature 12 A
5 12 Reading and Literature 15 C
6 12 Reading and Literature 12 C
7 12 Reading and Literature 12 D
8 12 Reading and Literature 11 C
9 13 Language 5 C
10 13 Language 6 B
11 14 Reading and Literature 12
12 17 Reading and Literature 13 B
13 17 Reading and Literature 13 C
14 17 Reading and Literature 13 D
15 18 Reading and Literature 13 B
16 18 Language 4 B
17 18 Reading and Literature 13
* Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response and short-response 
items, which are indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 3 English Language Arts  
Reading Comprehension 
Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
18 Reading and Literature 17
19 Reading and Literature 17
20 Reading and Literature 8
21 Reading and Literature 8
22 Reading and Literature 17
23 Language 5
24 Language 4
25 Reading and Literature 17
26 Reading and Literature 13
27 Reading and Literature 13
28 Reading and Literature 13
29 Reading and Literature 13
30 Reading and Literature 13
31 Reading and Literature 15
32 Reading and Literature 13
33 Reading and Literature 10
34 Language 5
35 Language 4
36 Reading and Literature 13
37 Reading and Literature 13
38 Reading and Literature 15
39 Reading and Literature 14
40 Reading and Literature 11
41 Language 5
III. English Language Arts, Grade 4
A. Composition
B. Reading Comprehension
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Grade 4 English Language Arts Test
Test Structure
The grade 4 MCAS English Language Arts test was presented in the following two parts:
■	  the ELA Composition test, which used a writing prompt to assess learning standards from the 
Massachusetts English Language Arts Curriculum Framework’s Composition strand
■	  the ELA Reading Comprehension test, which used multiple-choice and open-response questions to 
assess learning standards from the English Language Arts Curriculum Framework’s Language and 
Reading and Literature strands
A. Composition
The spring 2011 grade 4 MCAS English Language Arts Composition test and Composition Make-Up test 
were based on learning standards in the Composition strand of the Massachusetts English Language Arts 
Curriculum Framework (2001). The learning standards for the Composition strand appear on 
pages 72–83 of the Framework, which is available on the Department website at www.doe.mass.edu/
frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, ELA Composition test results are reported under the reporting categories Composition: 
Topic Development and Composition: Standard English Conventions. 
Test Sessions and Content Overview
The MCAS ELA Composition test included two separate test sessions, administered on the same day 
with a short break between sessions. During the first session, each student wrote an initial draft of a 
composition in response to the appropriate writing prompt on the next two pages. During the second 
session, each student revised his or her draft and submitted a final composition, which was scored in the 
areas of Topic Development and Standard English Conventions. The Scoring Guides for the MCAS English 
Language Arts Composition are available at www.doe.mass.edu/mcas/student/elacomp_scoreguide.html.
Reference Materials and Tools
At least one English-language dictionary per classroom was provided for student use during ELA 
Composition test sessions. The use of bilingual dictionaries was allowed for current and former limited 
English proficient students only. No other reference materials or tools were allowed during either ELA 
Composition test session. 
Cross-Reference Information
Framework general standards 19–22 are assessed by the ELA Composition.
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WRITING PROMPT
Think about a memory you have of a teacher. The memory could be something 
funny your teacher said or did, something your teacher taught you, a field trip your 
teacher took you on, or a time that your teacher made you feel proud.
Write a story about a memory that you have of one of your teachers. Give enough 
details for readers to understand why the memory is special to you.
Grade 4 Writing Prompt
ID: 261561 Common
You may use the space below to plan what you are going to write (notes, outlines, other 
pre-writing activities).
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WRITING PROMPT
Think about a time when you had to work hard to do something. Maybe you spent 
a long time working on a school project, building something, learning to ride a 
bike, or maybe you did something else.
Write a story about a time when you had to work hard to do something and why it 
was hard for you. Give enough details in your story to show readers why you had 
to work hard.
Grade 4 Make-Up Writing Prompt
ID:281620 Common
You may use the space below to plan what you are going to write (notes, outlines, other 
pre-writing activities).
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B. Reading Comprehension
The spring 2011 grade 4 MCAS English Language Arts Reading Comprehension test was  
based on learning standards in the two content strands of the Massachusetts English Language 
Arts Curriculum Framework (2001) listed below. Page numbers for the learning standards appear 
in parentheses.
■  Language (Framework, pages 19–26)
■  Reading and Literature (Framework, pages 35–64)
The English Language Arts Curriculum Framework is available on the Department website at 
www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, ELA Reading Comprehension test results are reported under two MCAS reporting 
categories: Language and Reading and Literature, which are identical to the two framework content 
strands listed above.
Test Sessions and Content Overview
The MCAS grade 4 ELA Reading Comprehension test included two separate test sessions. Each session 
included reading passages, followed by multiple-choice and open-response questions. Selected common 
reading passages and approximately half of the common test items are shown on the following pages as they 
appeared in test booklets.
Reference Materials and Tools
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both ELA Reading Comprehension test sessions. No other reference 
materials were allowed during any ELA Reading Comprehension test session. 
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s reporting 
category and the framework general standard it assesses. The correct answers for released multiple-choice 
questions are also displayed in the released item table.
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Reading CompRehension
DIRECTIONS
This session contains two reading selections with fifteen multiple-choice questions and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
Toy Characters
StingRay—A stuffed sea creature
Plastic—A plastic bouncy ball
Lumphy—A stuffed buffalo
from Toys Go Out
by Emily Jenkins
 1 Woosh. Woosh. The backpack begins to swing. Back and forth. Back and 
forth. Or maybe round and round. “I hope we’re not going to the zoo,” 
moans StingRay. “They’ll put us in cages with no one to talk to. Each one 
in a separate cage, and we’ll have to woosh back and forth all day, and 
do tricks on giant swings, with people throwing quarters at our faces, and 
teasing.”
 2  “I don’t think we’re big enough for the zoo,” Plastic says hopefully. “I’m 
pretty sure they’re only interested in very large animals over there.”
 3  “I’m large,” says Lumphy.
 4  “She means really, really, very large,” says StingRay. “At the zoo 
they have stingrays the size of choo-choo trains; and plastics the size of 
swimming pools. Zoo buffaloes would never fit in a backpack. They eat 
backpacks for lunch, those buffaloes.”
 5  “Is that true?” asks Lumphy, but nobody answers him.
…………
 6  Plunk! The backpack is thrown onto the ground. 
 7  Or maybe into a trash can. 
 8  Or onto a garbage truck.
In Toys Go Out, three toys find themselves in an unusual place. Read the selection from Toys Go Out and 
answer the questions that follow.
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 9  “We might be going to the dump!” cries StingRay. “We’ll be tossed in a 
pile of old green beans, and sour milk cartons, because the Little Girl doesn’t 
love us anymore, and it will be icy cold all the time, and full of garbage-
eating sharks, and it will smell like throw-up.”
10  “I don’t think so,” soothes Plastic.
11  “I’ll be forced to sleep on a slimy bit of used paper baggie, instead of 
on the big high bed with the fluffy pillows!” continues StingRay.
12  There is a noise outside the 
backpack. Not a big noise, but 
a rumbly one. “Did you hear 
that?” asks StingRay. “I think it 
is the X-ray machine. The vet 
is going to X-ray us one by one 
and look into our insides with 
an enormous magnifying glass, 
and then poke us with the giant 
carrot!”
13  “I’m sure it’s not an X-ray,” 
says Plastic calmly, although 
she isn’t sure at all. “An X-ray 
would be squeakier.”
14  “Then I think it is a lion,” 
cries StingRay. “A lion at the 
zoo who does not want to be on 
display with any small creatures 
like you and me. A lion who 
doesn’t like sharing her swing set, and wants all the quarters for herself. 
She is roaring because she hasn’t had any lunch yet, and her favorite food 
is stingrays.”
15  “A lion would be fiercer,” says Plastic, a bit uncertainly. “It would sound 
hungrier, I bet.”
16  “Maybe it is a giant buffalo,” suggests Lumphy.
17  “Maybe it is a dump truck!” squeals StingRay. “A big orange dump 
truck tipping out piles of rotten groceries on top of us, and trapping us 
with the garbage-eating sharks and the throw-up smell!”
18  “Wouldn’t a dump truck be louder?” asks Plastic, though she is starting 
to think StingRay might have a point. “I’m sure it’s not a dump truck.”
…………
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19  The backpack thumps down again with a bang. “I would like to be 
warned,” moans Lumphy. “Sudden bumps make everything worse than it 
already is.”
20  “The Girl doesn’t love us and she’s trying to get rid of us!” cries 
StingRay in a panic.
21  The backpack opens. The rumbly noise gets louder, and the light is 
very bright—so bright that StingRay, Plastic, and Lumphy have to squinch 
up their eyes and take deep breaths before they can see where they are. A 
pair of warm arms takes them all out of the dark, wet-bathing-suit smell 
together.
22  The three toys look around. There are small chairs, a sunny window, and 
a circle of fidgety faces.
23  It is not the vet.
24  It is not the zoo.
25  It is not the dump. (They are pretty sure.)
26  But where is it?
27  The rumbly noise surges up. A grown-up asks everyone to Please Be 
Quiet Now. And then comes a familiar voice.
28  “These are my best friends,” says the Little Girl who owns the backpack 
and sleeps in the high bed with the fluffy pillows. “My best friends in the 
world. That’s why I brought them to show-and-tell.”
29  “Welcome,” says the teacher.
30  Sticky, unfamiliar fingers pat Lumphy’s head and StingRay’s plush tail.
31  Plastic is held up for all to admire. “We are here to be shown and told,” 
she whispers to StingRay and Lumphy, feeling quite bouncy as she looks 
around at the schoolroom. “Not to be thrown away or put under the X-ray 
machine!”
32  The teacher says Lumphy looks a lot like a real buffalo. (Lumphy 
wonders what the teacher means by “real,” but he is too happy to worry 
much about it.)
33  “We’re special!” whispers StingRay. “We’re her best friends!”
34  “I knew it would be something nice,” says Plastic.
…………
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35  Funny, but the ride home is not so uncomfortable. The smell is still 
there, but the backpack seems rather cozy. Plastic has herself a nap.
36  StingRay isn’t worried about vets and zoos and garbage dumps anymore; 
she curls herself into a ball by Lumphy’s buffalo stomach. “The Little Girl 
loves us,” she tells him. “I knew it all along, really. I just didn’t want to 
say.”
37  Lumphy licks StingRay’s head once, and settles down to wait. When he 
knows where he is going, traveling isn’t so bad. And right now, he is going 
home.
Toys Go Out: Being the Adventures of a Knowledgeable Stingray, a Toughy Little Buffalo, and Someone Called Plastic by Emily Jenkins. 
Copyright © 2006 by Emily Jenkins. Illustration copyright © 2006 by Paul O. Zelinsky. Reprinted by permission of Schwartz and Wade Books, 
an imprint of Random House Children’s Books, a division of Random House, Inc.
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ID:285387 B Common
	●1	 At the beginning of paragraph 1, the 
word “woosh” describes
A. the appearance of the backpack.
B. the sound the backpack makes.
C. the appearance of the cages.
D. the sound the people make.
ID:285389 C Common
	●2	 According to the selection, what is
one reason StingRay is afraid to go to 
the zoo?
A. She does not like to sleep 
on piles of trash.
B. She does not like to travel in 
the backpack.
C. She does not want to be apart 
from her friends.
D. She does not want anyone to look 
at her insides.
ID:285393 D Common
	●3	 In paragraph 15, Plastic thinks that
what she hears is not a lion because 
the sound is not
A. close enough.
B. deep enough.
C. long enough.
D. wild enough.
ID:285394 A Common
	●4	 What happens in paragraph 21?
A. The story changes.
B. A lesson is learned. 
C. A problem is described.
D. The narrator is introduced.
ID:285395 D Common
	●5	 According to the selection, where are 
the toys when they come out of the 
backpack?
A. at a park
B. in a house
C. at a restaurant
D. in a classroom
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ID:285398 C Common
	●6	 What does paragraph 32 mostly show 
about Lumphy?
A. He does not trust the teacher. 
B. He thinks buffaloes are funny.
C. He does not realize that he is a toy.
D. He wants to look like the other toys.
ID:285400 A Common
	●7	 In paragraph 37, what is the most likely 
reason Lumphy licks StingRay’s head?
A. He cares about StingRay.
B. He thinks StingRay is dirty.
C. He wants to take StingRay’s spot.
D. He wants to get StingRay’s attention.
ID:285402 C Common
	●8	 Which of the following best shows that 
the selection is fiction?
A. The toys are taken outside.
B. The toys are loved by a child.
C. The toys are talking to each other. 
D. The toys are carried in a backpack.
ID:285405 D Common
	●9	 Read the sentence from paragraph 22 in 
the box below.
There are small chairs, a 
sunny window, and a circle 
of fidgety faces.
 In the sentence, the words small, sunny, 
and fidgety are all
A. verbs.
B. nouns.
C. adverbs.
D. adjectives.
ID:285406 A Common
	●10	 Based on paragraph 27, which word 
means the same as surges?
A. rises
B. rides
C. slows
D. surprises
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Question 11 is an open-response question.
•  Read the question carefully.
•  Explain your answer.
•  Add supporting details.
•  Double-check your work.
Write your answer to question 11 in the space provided in your Student Answer Booklet.
ID:285409 Common
	●11	 Based on the selection, describe how StingRay and Plastic are different from one another. 
Support your answer with important details from the selection.
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from Journey
by Patricia MacLachlan
Summer rains came, soft at first, with mists that lay like lace over the meadows. 
When the sky grew darker and the rain steady, Grandma sent us out to gather 
peonies.1 Grumbling, we carried dripping pink and white armfuls into the 
house, filling all the pitchers we could find and a washtub in the kitchen. The 
smell filled the house, and so did the ants that crawled down from the blooms, 
crisscrossing the house like sightseers.
Grandfather, restless, lurked through the hallways, taking pictures with 
the new flash attachment bought in town and breaking into sudden dances of 
ant-stomping. Blasts of light popped everywhere until Grandma ran out of 
patience.
“I have spots in front of my eyes, Marcus! I can’t read! Go away. Be a 
farmer.”
Grandfather was insulted.
“I am a farmer who takes pictures,” he said haughtily. Then he brightened. 
“I am a photographer-farmer.”
Grandma, only a little amused, banished him to the barn, where I watched 
him take cow close-ups until the cows, bothered by the lights, showed him 
their backsides.
“Maybe the chickens,” he muttered.
I stood behind Grandfather, trying to see what he saw through the camera. 
Then I walked to the back of the barn where his pictures hung, looking again 
at the familiar ones of Grandma and Cat and me. There were new ones, too—
Grandma smiling from the stove, and one of Cat hoeing in the garden with a 
fierce look, the hoe poised above the soil as if she might be killing a black snake. 
And then I saw it—the picture I had taken of Grandfather with Emmett on his 
1 peonies — garden plants with large flowers
1
2
3
4
5
6
7
8
In the selection, a boy named Journey is visiting his grandparents on their farm. While he is there, Journey 
looks at photographs of his sister Cat, his grandparents, and baby Emmett. Read the selection and answer 
the questions that follow.
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knees, Emmett’s mouth opened, light from the window around them both. The 
edges were blurred and soft, as if it were a painting. Or a memory. Trot, trot to 
Boston.2 For a moment I felt like I was Emmett, sitting on someone’s knees. 
Someone who sang to me. I stared, goose bumps coming up on my arms. I 
stepped back to bend down to see the picture better and bumped up against 
Grandfather standing behind me.
“You moved the camera,” he said. “That’s why the edges are fuzzy.”
I nodded.
“It’s not a good picture, I guess.”
“Journey,” said Grandfather, his voice soft, “it is a wonderful picture.”
“But I moved the camera.”
“You did. See how it looks like Emmett and I are the only ones there, how 
we look like we’re wrapped in a cocoon, away from the rest of the world? See 
how the edges frame us?”
Grandfather’s voice rose with excitement, and I smiled even though I didn’t 
want to.
“Well,” I said, embarrassed and pleased. “Well, it’s not perfect.”
“Perfect!” Grandfather almost spit out the word. His face softened. “What 
is perfect? Journey, a thing doesn’t have to be perfect to be fine. That goes for 
a picture. That goes for life.” He paused. “Things can be good enough.”
2 Trot, trot to Boston — singing game played with small children
Journey by Patricia MacLachlan. Copyright © 1991 by Patricia MacLachlan. Reprinted by permission of Yearling, an imprint of Random 
House Children’s Books, a division of Random House, Inc.
9
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ID:266225 B Common
	●12	 Read the sentence from paragraph 1 in 
the box below.
Summer rains came, soft at first, 
with mists that lay like lace over the 
meadows.
 What is the main purpose of the 
sentence?
A. to explain the lesson in 
the selection
B. to create a picture in the 
reader’s mind
C. to form an opinion in the 
reader’s mind
D. to describe an important event 
in the selection
ID:266112 C Common
	●13	 In paragraph 2, what are the “blasts
of light”?
A. pictures on the wall
B. sparks from a candle
C. flashes from the camera
D. reflections in a window
ID:266138 C Common
	●14	 Based on paragraphs 2 and 3, why does 
Grandma run out of patience?
A. She is anxious to put away all 
the flowers.
B. She is annoyed by the insects in 
her house.
C. She is bothered by Grandfather’s 
behavior.
D. She is tired of working in 
Grandfather’s garden.
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ID:266142 D Common
	●15	 In paragraph 8, why does Journey most 
likely feel as if he is Emmett?
A. He sings the same song 
as Emmett.
B. He looks just as Emmett 
did in the photograph.
C. He respects Emmett and wants 
to be just like him.
D. He looks at the photograph of 
Emmett and imagines himself in it.
ID:266146 C Common
	●16	 Based on the end of the selection, with 
which statement would Grandfather 
most likely agree?
A. People should only do things they 
can do well.
B. Memories are best expressed 
through words.
C. A mistake can turn into something 
beautiful.
D. A job is more important than a 
hobby.
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Reading Comprehension 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 30 Reading and Literature 15 B
2 30 Reading and Literature 12 C
3 30 Reading and Literature 12 D
4 30 Reading and Literature 12 A
5 30 Reading and Literature 8 D
6 31 Reading and Literature 12 C
7 31 Reading and Literature 12 A
8 31 Reading and Literature 10 C
9 31 Language 5 D
10 31 Language 4 A
11 32 Reading and Literature 12
12 35 Reading and Literature 15 B
13 35 Reading and Literature 15 C
14 35 Reading and Literature 12 C
15 36 Reading and Literature 12 D
16 36 Reading and Literature 11 C
*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for the open-response item, which is 
indicated by the shaded cell, will be posted to the Department’s website later this year.
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Reading Comprehension 
Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
17 Reading and Literature 13
18 Reading and Literature 13
19 Reading and Literature 13
20 Reading and Literature 13
21 Language 4
22 Language 6
23 Reading and Literature 13
24 Reading and Literature 15
25 Reading and Literature 14
26 Reading and Literature 14
27 Reading and Literature 14
28 Language 4
29 Reading and Literature 14
30 Reading and Literature 13
31 Reading and Literature 13
32 Reading and Literature 13
33 Reading and Literature 13
34 Reading and Literature 13
35 Reading and Literature 13
36 Language 5
37 Language 4
38 Language 4
39 Language 5
40 Reading and Literature 13
IV. English Language Arts, 
Reading Comprehension, Grade 5
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Reading Comprehension Test 
The spring 2011 grade 5 MCAS English Language Arts Reading Comprehension test was  
based on learning standards in the two content strands of the Massachusetts English Language 
Arts Curriculum Framework (2001) listed below. Specific learning standards for grade 5 are found in the 
Supplement to the Massachusetts English Language Arts Curriculum Framework (2004). Page numbers 
for the learning standards appear in parentheses.
■  Language (Framework, pages 19–26; Supplement, page 10)
■  Reading and Literature (Framework, pages 35–64; Supplement, pages 11–13)
The English Language Arts Curriculum Framework and Supplement are available on the Department 
website at www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, ELA Reading Comprehension test results are reported under two MCAS reporting 
categories: Language and Reading and Literature, which are identical to the two framework content 
strands listed above.
Test Sessions and Content Overview
The MCAS grade 5 ELA Reading Comprehension test included two separate test sessions. Each session 
included reading passages, followed by multiple-choice and open-response questions. Selected common 
reading passages and approximately half of the common test items are shown on the following pages as they 
appeared in test booklets. Due to copyright restrictions, certain reading passages cannot be released to the 
public on the website. For further information, contact Student Assessment Services at 781-338-3625.
Reference Materials and Tools
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both ELA Reading Comprehension test sessions. No other reference 
materials were allowed during any ELA Reading Comprehension test session. 
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s reporting 
category and the framework general standard it assesses. The correct answers for released multiple-choice 
questions are also displayed in the released item table.
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DIRECTIONS
This session contains two reading selections with fifteen multiple-choice questions and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
When Judi Warren played on her high school’s basketball team, opportunities for girls were different than 
they are now. Read the selection about Judi and her teammates and answer the questions that follow.
Judi Warren and the Warsaw Tigers: 
Taking Center Stage
Warsaw, Indiana, 1976
by Phillip Hoose
Students read a selection titled “Judi Warren and the Warsaw Tigers: 
Taking Center Stage” and then answered questions 1 through 11 that 
followed.
Due to copyright restrictions, the selection cannot be released to the 
public over the Internet. For more information, see the copyright citation 
below.
“Judi Warren and the Warsaw Tigers: Taking Center Stage” by Phillip 
Hoose, from We Were There, Too! Young People in U.S. History. 
Copyright © 2001 by Phillip Hoose. Reprinted by permission of Farrar, 
Straus & Giroux, LLC.
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Due to copyright restrictions, the selection that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on the previous page.
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Due to copyright restrictions, the selection that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on page 41.
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ID:276368 D Common
 ●1	 What is the main purpose of
paragraph 2?
A. to create drama
B. to explain the conflict
C. to describe the setting
D. to introduce characters
ID:276373 D Common
 ●2	 According to the selection, how did
Mr. Tallman react at first to the girls’ 
request for better playing conditions?
A. He was excited.
B. He was surprised.
C. He was disappointed.
D. He was unsupportive.
ID:276376 B Common
 ●3	 What does paragraph 7 most suggest 
about the Title IX law?
A. It only applied to basketball.
B. It helped girls to take part 
in many sports.
C. It caused a big increase in 
national tournaments.
D. It encouraged girls to become 
more physically fit.
ID:276378 D Common
 ●4	 In paragraph 9, the description
“high-voltage excitement” most likely 
means that the excitement was
A. brief.
B. shocking.
C. immediate.
D. tremendous.
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ID:276380 A Common
 ●5	 According to the selection, why did the 
girls gain respect for Mr. Tallman?
A. because he apologized 
publicly to them
B. because he agreed to become 
their coach
C. because he explained his decision 
to them
D. because he encouraged people to 
support their team
ID:276381 D Common
 ●6	 Read the sentence from paragraph 13 in 
the box below.
Roosevelt jumped off to a quick 
eight-point lead, but Judi stole 
the ball repeatedly in the second 
quarter, threading her way through 
defenses and hooking passes over 
her head for easy baskets.
 In the sentence, what do the words 
“stole,” “threading,” and “hooking” 
suggest?
A. the close score of the game
B. the teams’ spirit and courage
C. the opposing team’s mistakes 
on the court
D. the fast pace and excitement 
of the game
ID:276383 C Common
 ●7	 Based on the selection, which word 
best describes Judi Warren and her 
teammates?
A. scared
B. generous
C. determined
D. embarrassed
ID:276386 A Common
 ●8	 Read the sentence from paragraph 1 in 
the box below.
There was a huge high school boys’ 
basketball tournament, but there 
was no post-season tournament at
all for girls.
 The prefix post- in the word post-season 
means
A. after.
B. many.
C. nearly.
D. between.
46
Reading Comprehension 
ID:276387 A Common
 ●9	 Read the sentence from paragraph 1 in 
the box below.
Judi Warren was an exceptional 
basketball player who grew up in 
a small Indiana town during those 
years of change.
 Based on the selection, what does the 
word exceptional mean?
A. outstanding
B. independent
C. entertaining
D. appreciative
ID:276388 B Common
 ●10	 Read the sentence from paragraph 4 in 
the box below.
Why couldn’t they have uniforms?
 The apostrophe in couldn’t shows that 
it is a
A.  possessive noun.
B. contraction.
C. slang word.
D. quotation.
Question 11 is an open-response question.
•  Read the question carefully.
•  Explain your answer.
•  Add supporting details.
•  Double-check your work.
Write your answer to question 11 in the space provided in your Student Answer Booklet.
ID:276393 Common
 ●11	 Based on the selection, describe the difficulties the Warsaw girls’ basketball team overcame to 
win the state championship. Support your answer with important details from the selection.
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Piki, the young man in this scene from a play, has recently saved a white spider from drowning in a pond. 
Now, the spider has the chance to repay the kindness, as the young man tries to win the hand of the chieftain’s 
daughter in marriage. Read the scene and then answer the questions that follow.
The White  
Spider’s Gift
A South American folktale . . . 
by Jamie Turner
5
10
15
Characters
WHITE SPIDER, offstage voice
PIKI, Guarani boy
CHIEFTAIN
TUKIRA, Chieftain’s daughter
KUMA, Guarani boy
DABU, Guarani boy
SCENE 3
TIME: Two days later.
SETTING: The forest; before curtain.
BEFORE RISE: PIKI enters, carrying jar. He 
approaches spring, kneels down as if to fill jar, 
then sets jar beside him and sits, looking sad.
SPIDER (From offstage): Piki, Piki, why do 
you look so sad?
PIKI (Looking up at bush in surprise): Oh, it 
is you, little spider. (Sighs) My heart is heavy 
because I shall not win the beautiful Tukira for 
my wife. I ran well, I shot well, and I fought 
well. But now I have no hope. Tukira will surely 
become the wife of Kuma or Dabu.
SPIDER: You can win the final contest with 
my help.
PIKI: Do you know of the contest?
20
25
30
35
40
SPIDER: Yes. I listen as I sit quietly in my 
yerba bush spinning my web. The women talk as 
they come to fill their water jars. I heard them 
speak of the gifts for the lovely princess.
PIKI: Yes, the lovely princess . . . but she 
will never be mine. Tomorrow we must 
present our gifts. It is said that Dabu will 
bring a headdress woven of colorful feathers 
from rare birds. And Kuma boasts openly of 
his gift, a necklace of gold, encrusted with 
the lovely topaz stones of the highlands. But 
I . . . I have nothing. My mother and I are poor, 
unlike the families of Dabu and Kuma.
SPIDER: Piki, did you not hear me? I shall 
help you win Tukira’s hand.
PIKI: But how can you help, little spider?
SPIDER: Go home to your mother, Piki, but 
return to the spring at sunrise. Your special gift 
for Tukira will be ready. Be joyful, Piki, for the 
morning will dawn bright.
PIKI (Puzzled yet hopeful): I shall do as you say, 
little friend. Bless you for giving me hope.
SPIDER: Bless you, Piki, for taking time to save 
me from the bubbling spring. I promised on that 
day to repay your kindness, and I will. (PIKI 
exits, looking back in wonder at spider’s bush. 
Lights dim and music plays softly, indicating 
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nighttime.) I will spin my most delicate thread 
and sprinkle it with moon dust. In the center I will 
form the beautiful guava flower . . . the loveliest 
I have ever spun. And then, rare orchids of many 
designs. Then I shall spin stars to twinkle around 
the edges, and then I shall weave all the designs 
together with a fine, intricate lace. Now I will 
begin my work, for I must finish before the sun 
reaches the horizon. (Music continues for 30 
seconds, with lights gradually coming up. Music 
stops.)
PIKI (Entering left, approaching bush): The 
new day has dawned, and I have returned as 
you said, friend.
SPIDER: Look beneath the bush, Piki. I have 
finished your gift.
PIKI (Removing lace mantle from bush; holding 
it up): Oh, it is beautiful! Never have I seen such 
delicate lace! It is fit for a princess.
SPIDER: It will be Tukira’s bridal veil. Now, 
hurry home to show it to your mother, and then 
take it to the chieftain at the appointed time.
PIKI: How I thank you, White Spider! (Gently folds
lace and turns to exit, but KUMA enters, blocks 
his way. PIKI hides lace behind his back.)
KUMA: Piki, what makes you rise so early? 
Surely you are not still searching the forests for 
a gift worthy of the princess? (Laughs)
PIKI: No, Kuma, I am no longer searching. But 
I cannot talk; I must go now. (PIKI starts to 
move on, but KUMA stops him roughly.)
KUMA: The women of the village say you 
have no gift to bring. (Laughs rudely) I have 
fashioned gold into a necklace for Tukira.
PIKI: Yes, Kuma, I have heard of it. The whole 
village has heard.
KUMA: And soon Tukira will wear my necklace 
and become my bride. What will you bring, 
Piki? Perhaps a bowl of tea leaves? (Laughs) 
Or a dish of berries? (Laughs harder) Or perhaps 
the lovely princess would like a new mat woven 
from dried grass. (Laughs more) Go, Piki, and 
I shall meet you soon as we stand before the 
chieftain—unless you decide not to come. I 
would not blame you.
PIKI (Passing KUMA): I shall be there, 
Kuma. (Exits, followed by KUMA, laughing. 
Curtain rises.)
* * *
TIME: Later that morning.
SETTING: Chieftain’s home.
AT RISE: CHIEFTAIN and TUKIRA sit side by 
side. 2ND GIRL combs and arranges flowers in 
TUKIRA’s hair. MESSENGER sits behind them, 
tapping a drum as they talk.
CHIEFTAIN: The morning has come, daughter. 
Soon the three young braves will hear the drum 
and arrive to present their gifts.
TUKIRA: Father, what if I cannot decide which 
is the most beautiful gift?
CHIEFTAIN: You will know. Your heart will 
tell you. And after you choose, I shall give 
one final test to prove the worthiness of your 
husband. Stand, now. Here come the youths. 
(CHIEFTAIN and TUKIRA stand as DABU, 
KUMA, and PIKI enter, carrying gifts behind 
their backs. MESSENGER stops beating drum, 
and VILLAGE PEOPLE enter, gather around. 
CHIEFTAIN addresses boys.) The three days 
have ended, and now Tukira will choose among 
you. Present your gift first, Dabu. (DABU steps 
forward, kneels, holds out feathered headdress. 
PEOPLE murmur approval.)
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TUKIRA (Taking headdress; with admiration): It is 
lovely. Such rare feathers and such brilliant colors! 
Thank you, Dabu. (TUKIRA hands headdress to 
2ND GIRL. DABU rises and moves back.)
CHIEFTAIN: Now your gift, Kuma. (KUMA 
steps forward, kneels, presents necklace to 
TUKIRA. PEOPLE murmur even louder and 
lean forward for closer look. KUMA glances 
back at PIKI scornfully.)
TUKIRA (In admiring tone): What fine gold! And
such glowing topaz stones! Thank you, Kuma. 
(TUKIRA hands necklace to 2ND GIRL.)
KUMA (Pompously): The topaz stones do not 
compare to the beauty of your eyes, lovely 
princess. (TUKIRA lowers her eyes, and 
CHIEFTAIN motions KUMA back. KUMA 
speaks to DABU and PIKI.) I can see in her eyes 
that she admires the necklace above all else.
CHIEFTAIN: Piki, you may present your gift 
now. (PIKI steps forward, kneels, presents lace 
mantle. PEOPLE gasp, reach forward to touch 
it, murmuring loudly at its beauty. TUKIRA 
takes mantle, unfolds it, studies it silently.)
TUKIRA (After a moment): Never have I held 
such beautiful lace. It is clearly a miracle, for 
no hands could spin such glistening threads and 
intricate patterns—so delicate yet so strong. I 
choose Piki’s lace mantle as the best gift, Father. 
(PIKI bows head gratefully, rises, steps back. 
KUMA scowls angrily.)
CHIEFTAIN: You have chosen well, daughter. 
(Addresses boys) Before I give up my daughter, 
however, there is one final test.
KUMA (Aside): Aha! Perhaps I shall win yet!
CHIEFTAIN: It is said that the spirit of a 
great tiger roams throughout our forest. Only 
the wisest and noblest among the Guaranis can 
see the spirit. (Motions toward audience) Look 
into the forest and tell me what the tiger wears 
around his neck. (PEOPLE murmur. DABU, 
KUMA, and PIKI gaze out silently.)
DABU (Questioningly): I believe he wears 
around his neck a . . . a cord of twisted vines?
KUMA (Boastfully): Yes, yes, I see the spirit clearly,
but you are wrong, Dabu. He wears about his neck 
a beaded leather strap. He turns his head now and 
gazes at me, recognizing me as one of the wise and 
noble. (Kneels and bows toward “spirit”)
CHIEFTAIN: Piki, what can you see?
PIKI (Puzzled): I have looked and looked, 
Chieftain, but I see no tiger spirit at all. 
(PEOPLE murmur.)
CHIEFTAIN: You have shown yourself worthy, 
young Piki, for it is also said that the tiger spirit 
never reveals himself where many people are 
gathered. I do not know what you saw, Dabu, nor 
you, Kuma, but it was not the great spirit tiger. You 
alone, Piki, have been truthful. Surely you are the 
wisest and noblest of all the young Guaranis. You 
have competed with honor and have won the hand 
of my daughter in marriage. Let us make ready 
for the ceremony. It will be tonight.
TUKIRA: And I shall wear the lovely lace 
mantle for my veil.
PIKI: Yes, you shall. Just as my friend said 
you would. (PIKI gently places mantle over 
TUKIRA’s head as curtain falls.)
THE END
“The White Spider’s Gift” by Jamie Turner, from Plays: The Drama Magazine for Young People, March 2005. Copyright © 2005 by Sterling 
Partners, Inc. Reprinted by permission of Plays: The Drama Magazine for Young People/Sterling Partners, Inc.
150
155
160
165
170
175
180
50
Reading Comprehension 
ID:258978 C Common
 ●12	 Why is Piki sad at the beginning of the 
scene?
A. He does not feel that he can trust 
the spider.
B. He realizes that the spider has 
angered the chieftain.
C. He believes he is too poor to win 
the contest for the best gift.
D. He does not have enough time to 
make a gift for the princess.
ID:258992 C Common
 ●13	 Read the text from line 8 in the box 
below.
PIKI (Looking up at bush in 
surprise):
 In the line, what is the purpose of the 
words in parentheses and italics?
A. The words are spoken aloud by 
the actor.
B. The words are recited by 
the narrator.
C. The words give directions to 
the actor.
D. The words tell the audience what is 
happening backstage.
ID:258982 A Common
 ●14	 In line 53, what do the lights “gradually 
coming up” show?
A. the sun rising
B. the spider dying
C. the storm coming
D. the chieftain arriving
ID:258987 B Common
 ●15	 In lines 139–143, why does Tukira 
choose Piki’s gift as the best?
A. It is very expensive.
B. It is unusually beautiful.
C. It is made from rare bird 
feathers.
D. It is handmade by the village 
women.
ID:258989 C Common
 ●16	 Based on lines 157–163, what is most 
likely true about Dabu and Kuma?
A. They are having difficulty seeing in 
the dark forest.
B. They have decided to work together 
to win the contest.
C. They are lying when they say they 
see the great tiger spirit.
D. They have met the great tiger spirit 
when hunting in the forest.
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Grade 5 English Language Arts  
Reading Comprehension 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 44 Reading and Literature 13 D
2 44 Reading and Literature 13 D
3 44 Reading and Literature 13 B
4 44 Reading and Literature 15 D
5 45 Reading and Literature 13 A
6 45 Reading and Literature 15 D
7 45 Reading and Literature 12 C
8 45 Language 4 A
9 46 Language 4 A
10 46 Language 5 B
11 46 Reading and Literature 13
12 50 Reading and Literature 8 C
13 50 Reading and Literature 17 C
14 50 Reading and Literature 17 A
15 50 Reading and Literature 17 B
16 50 Reading and Literature 17 C
*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for the open-response item, which is 
indicated by the shaded cell, will be posted to the Department’s website later this year.
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Grade 5 English Language Arts  
Reading Comprehension 
Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
17 Reading and Literature 8
18 Reading and Literature 15
19 Reading and Literature 13
20 Reading and Literature 8
21 Reading and Literature 13
22 Language 4
23 Reading and Literature 13
24 Reading and Literature 12
25 Reading and Literature 12
26 Reading and Literature 8
27 Reading and Literature 12
28 Reading and Literature 12
29 Reading and Literature 12
30 Reading and Literature 12
31 Language 4
32 Language 4
33 Language 5
34 Reading and Literature 12
35 Reading and Literature 15
36 Reading and Literature 16
37 Reading and Literature 16
38 Reading and Literature 16
39 Language 4
40 Reading and Literature 16
V. English Language Arts, 
Reading Comprehension, Grade 6
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Grade 6 English Language Arts  
Reading Comprehension Test 
The spring 2011 grade 6 MCAS English Language Arts Reading Comprehension test was based on 
learning standards in the two content strands of the Massachusetts English Language Arts Curriculum 
Framework (2001) listed below. Page numbers for the learning standards appear in parentheses.
■  Language (Framework, pages 19–26)
■  Reading and Literature (Framework, pages 35–64)
The English Language Arts Curriculum Framework is available on the Department website at 
www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, ELA Reading Comprehension test results are reported under two MCAS reporting 
categories: Language and Reading and Literature, which are identical to the two framework content 
strands listed above.
Test Sessions and Content Overview
The MCAS grade 6 ELA Reading Comprehension test included two separate test sessions. Each session 
included reading passages, followed by multiple-choice and open-response questions. Selected common 
reading passages and approximately half of the common test items are shown on the following pages as 
they appeared in test booklets. 
Reference Materials and Tools
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both ELA Reading Comprehension test sessions. No other reference 
materials were allowed during any ELA Reading Comprehension test session. 
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s reporting 
category and the framework general standard it assesses. The correct answers for released multiple-choice 
questions are also displayed in the released item table.
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Reading CompRehension
DIRECTIONS
This session contains two reading selections with fifteen multiple-choice questions and two open-
response questions. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
The Leopard’s Noisy Drum
by Janice Kuharski
Characters
NYAME, the sky god
ELEPHANT
LION
BEAR
TURTLE
LEOPARD
. . . 
SCENE 2
SETTING: Deep in the forest. Tall stool is center; shorter stool is left.
AT RISE: LEOPARD is seated on tall stool, beating drum. TURTLE enters left and 
slowly moves to center and sits on smaller stool.
LEOPARD (Pounding drum and chanting):
The forest is mine
all night and all day.
The sound of my drum
keeps others away.
Let the Lion or Bear
or the Elephant come;
each one of them fears
the sound of my drum.
My music is magic;
my singing is grand.
While I have a drum,
I’m king of the land.
TURTLE (Shouting over drum): Good morning, Leopard. I’ve been listening to your 
music. You have a fine sounding drum and a fine voice as well. (LEOPARD 
stops pounding drum and looks up.)
LEOPARD (Flattered ): Why, thank you, Turtle. (Boasting) I do have the best and 
biggest drum in the forest.
5
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In scene 1 of this play, Nyame, the sky god, has ordered the forest creatures to make Leopard stop beating 
on his noisy drum. All the great creatures—Lion, Bear, and Elephant—have excuses for why they cannot 
approach Leopard, but Turtle says he can do it. Read scenes 2 and 3 of the play to see how Turtle satisfies 
Nyame’s demands. Then answer the questions that follow.
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TURTLE: Without a doubt, you have the best sounding drum I’ve ever heard—but 
not the biggest.
LEOPARD (Irritated; stepping down from stool ): How can you say that? There is 
no drum in the forest bigger than mine!
TURTLE: That would be true—if the great Nyame did not have an even 
bigger drum.
LEOPARD: Impossible! No drum is bigger than this. (TURTLE gets up and 
inspects drum.)
TURTLE: It’s a fine drum, indeed. But Nyame’s drum is so large that he can fit 
inside his—with room to spare! Can you do the same?
LEOPARD (Quickly): Of course I can! (Considering) I mean, I’m sure I could if 
I tried.
TURTLE (Shaking his head ): No, I don’t think you could fit in this drum. (Smugly) 
I don’t think this drum is even half as big as Nyame’s. (TURTLE sits again.)
LEOPARD (Upset): If Nyame can fit inside his drum, then I can fit inside my drum 
as well.
TURTLE: I’ve seen Nyame get inside his drum.
LEOPARD (Hotly): Then you shall see me get inside my drum, as well! (Puts drum 
on its side) But you will need to tell me when I am completely inside. (Begins 
to crawl into drum head first)
TURTLE (Going to drum): It would be a great honor.
LEOPARD (Wiggling forward inside drum): How am I doing, Turtle?
TURTLE: Your hindquarters are still showing, Leopard.
LEOPARD (Inching forward ): Am I inside the drum yet, Turtle?
TURTLE (Smiling broadly): Almost, but your tail is still showing.
LEOPARD (Pulling tail inside drum): I can’t see a thing—it’s dark in here. Can 
you see me now?
TURTLE: Not even a speck of you is showing now.
LEOPARD (Panicked ): Help me, Turtle. I’m stuck. I can’t turn around in here! Get 
me out!
TURTLE: I will let you out, Leopard, but not until I’ve brought you to Nyame. 
(Aside) Thank goodness much of the way back is downhill this time. Leopard’s 
drum should roll nicely—all the way home.
LEOPARD (Pounding frantically): Let me out! Let me out or you’ll be sorry, 
Turtle!
TURTLE: My advice to you, Leopard, is to stop complaining and make yourself 
comfortable. You’ll have plenty of time for a nice long nap. (Curtain)
* * * * *
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SCENE 3
SETTING: Same as Scene 1. Tall stool is center.
AT RISE: NYAME sits on stool. ELEPHANT, BEAR, and LION sit on floor. TURTLE 
stands next to drum, center left. Sounds of banging and pounding from inside drum 
are heard intermittently.1
ELEPHANT: It’s been so long since you left, Turtle. We didn’t think you were coming back. 
TURTLE (Proudly): I am not only back, but I have the drum as well.
NYAME: How were you able to bring Leopard’s drum back all by yourself ?
TURTLE: That was easy. Many animals in the forest wanted to get a closer look at 
Leopard’s wonderful drum. So they were only too happy to help me push.
NYAME (Admiringly): Ah! A very clever plan, indeed, my friend!
LEOPARD (From inside drum; furious): Let me out! Let me out!
NYAME: What is that horrible racket?
TURTLE: It’s Leopard, and except for when he’s sleeping, he’s been screaming like that 
since we started out. What should I do with him, Nyame?
ELEPHANT: The only thing you can do, Nyame, is banish2 Leopard from the forest.
LION (Eagerly): Yes, yes. Banish him—and the sooner the better! (Boastfully) Then I 
will be the undisputed king of the forest.
BEAR (Scornfully): That’s not true, Lion. I should be the one to rule the forest, not you.
ELEPHANT: I should be the king of the forest. After all, I’m the tallest, the heaviest, 
and the strongest.
TURTLE: Your Majesty, I have a suggestion. If Leopard is not around, these three will 
never agree on who should be king of the forest. And the noise from their endless 
squabbling will be even worse than the sound of Leopard’s drum.
NYAME (Gets down from stool and paces; stroking his chin): An excellent point, 
Turtle. I could not stand another commotion. Leopard is free to return to his home 
in the forest. (ELEPHANT helps LEOPARD climb out of drum.)
LEOPARD (Shaking himself out; indignantly3): It’s about time! (Fluffing himself  ) 
Look! My fur is all matted! (Grumbling as he exits) I’m still king of the forest, 
you know!
TURTLE (Gestures toward drum): And here is the drum you asked for, Nyame. What 
will you do with it?
NYAME (Setting drum upright): Leopard’s drum is just what I need to make loud rolls 
of thunder. Listen! (NYAME beats drum, as thunder is heard offstage. ELEPHANT, 
BEAR and LION cower and cover ears. NYAME turns toward TURTLE; pleased.) 
You have done what Elephant, Bear, and Lion could not do. What reward shall I 
give you?
TURTLE (Thinking): Well . . . I have always wanted a house that I could carry on my 
back when I travel.
1 intermittently — starting and stopping 
2 banish — to send someone away forever
3 indignantly — expressing anger over unfair treatment
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NYAME (Nods): A fine idea! That is exactly what you shall have. (Exits and returns 
carrying shell; ties shell on TURTLE’s back)
ELEPHANT (Walking around TURTLE, inspecting shell ): It’s magnificent! Look at 
the colors—olive green and yellow, even a bit of red.
BEAR (Looking at shell ): And it has a nice design around the edge.
LION (Nodding): The shape fits his body perfectly.
ELEPHANT (Thinking): I could use something like that—only bigger, of course. 
BEAR: How ridiculous! You don’t need a shell. But I could certainly use one.
LION: And so could I. (Eagerly) Let’s ask Nyame. (Turns toward NYAME) Your 
Majesty, do you think each of us could have a shell just like Turtle’s?
NYAME (Stroking chin): Perhaps we should ask Turtle what he thinks of your request. 
(Turns to TURTLE) Well, Turtle, what do you say?
TURTLE: I think that if Lion, Elephant, and Bear each had a shell, they would be even 
stronger than they already are. It would not be fair to give them shells . . . unless 
each one agrees to give up something that makes him strong.
NYAME: I see your point. What do you think a fair exchange would be?
BEAR, ELEPHANT, and LION (Excitedly): Yes, tell us! (Each in turn looks taken 
aback as TURTLE speaks.)
TURTLE: Well, Elephant could give up his strong tusks. Lion could give up his strong 
teeth, and Bear could give up his mighty claws.
NYAME (Pounding staff  ): A splendid idea! Shells in exchange for tusks, teeth, and 
claws. I’ll do it at once!
BEAR, ELEPHANT, and LION (Ad lib; alarmed ): No! Wait! We can’t do that!
ELEPHANT: I really don’t need a shell after all!
LION: Nor do I. A shell would cover my beautiful mane.
BEAR: I don’t need one either. A heavy shell would just slow me down.
NYAME (Firmly): Then stop wasting my time with your foolishness! I have work 
to do! (NYAME beats drum, and thunder is heard off.) A rain forest must have 
rain, you know! Now that I have Leopard’s drum, I’ll shake the skies open and let 
the rain come! (Lights dim. Thunder is heard and lights flash. BEAR, LION, and 
ELEPHANT cower and cover ears. TURTLE pulls head under shell and moves 
toward exit. Curtain closes.)
THE END
“The Leopard’s Noisy Drum” by Janice Kuharski, from Thirty Plays from Favorite Stories and Plays: The Drama Magazine for Young People. 
Copyright © 1997. Reprinted by permission of Plays: The Drama Magazine for Young People/Sterling Partners, Inc.
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ID:270566 C Common
 ●1	 Leopard’s opening chant suggests 
that he is
A. unhappy.
B. confused.
C. confident.
D. generous.
ID:270570 B Common
 ●2	 Which stage direction would best be 
added to Turtle’s dialogue in lines 53 
and 54?
A. (With fear)
B. (With relief  )
C. (Impatiently)
D. (Sorrowfully)
ID:270574 B Common
 ●3	 Based on the play, which of the 
following character traits is shared by 
Leopard, Elephant, Lion, and Bear?
A. the ability to hunt well
B. the desire for power
C. loyalty to Nyame
D. respect for Turtle
ID:270577 B Common
 ●4	 In scene 3, how do the animals first 
react to Turtle’s new shell?
A. They think the shell is a silly idea.
B. They each want a shell of their own.
C. They are happy Turtle finally has  
a home.
D. They think Turtle should be given a 
better reward.
ID:294315 C Common
 ●5	 In scene 3, what does Nyame plan to do 
with Leopard’s drum?
A. play it softly
B. keep it silent
C. create storms
D. rule the animals
60
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Question 6 is an open-response question.
•  Read the question carefully.
•  Explain your answer.
•  Add supporting details.
•  Double-check your work.
Write your answer to question 6 in the space provided in your Student Answer Booklet.
ID:270600 Common
 ●6	 Explain the different ways Turtle persuades other characters in the play to do what he wants. 
Support your answer with important details from the play.
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DISCOVERY
 1 One morning in the early spring of 1974, 
a couple of farmers in the countryside near 
Xi’an, a large city in central China, decided to 
dig a well. As they turned over the soil, broken 
pieces of statues began to emerge. It wasn’t the 
first time people in the area had found such 
things. Over the years bits of pottery, the heads 
and arms of ancient statues, and occasionally 
even an entire clay figure had been unearthed. 
Archaeologists—scientists who study the way 
people lived long ago—were fascinated by these 
findings. So when they heard about the farmers’ 
new discovery, they were quick to investigate.
 2  The archaeologists dug carefully in all 
directions from the site of the well. As they 
worked, they were astonished to find a huge underground vault filled with thousands of life-
size warriors made of terra-cotta, a kind of hard-baked clay. Along with the very real-looking 
soldiers were many full-size horses, weapons, and the remains of wooden chariots. Three smaller 
pits were also found. Two of these contained more soldiers and warhorses. Altogether it was 
an amazing find—a gigantic army frozen in time for more than two thousand years.
An Underground Empire
 3 The terra-cotta warriors were buried about a mile east of the tomb of China’s first emperor, Qin 
Shihuangdi. Shihuangdi lived in the third century b.c. The location of his tomb, under a large 
mound of earth that rises 250 feet (76 meters) above the surrounding plains, has been known 
for centuries. But no one knew that a huge army lay hidden nearby. What was it doing there?
from The Incredible Story of China’s Buried Warriors
by Dorothy Hinshaw Patent
Over two thousand years ago, China’s first emperor, Qin Shihuangdi, had thousands of life-size clay soldiers 
created to guard him in his tomb. The first of these statues was found in 1974, and they are still being 
unearthed today. Read the passage about these ancient warriors and answer the questions that follow.
Archaeologists were filled with amazement as they 
unearthed thousands of life-size clay warriors.
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 . . . 
TO LIVE FOREVER
 4 Qin Shihuangdi had two goals in life. The first was to unite 
China. The second was to live forever. He believed that he 
could achieve his second goal and become immortal if he 
could just find a substance called the elixir of life. During 
his reign Shihuangdi made five journeys to sacred mountains 
in search of that magical potion.
The Eternal City
 5 Even as Shihuangdi searched for immortality, he was building 
his own tomb and underground empire. Perhaps he thought 
that if he could not find eternal life in the physical world, he 
might at least live forever in the world of the spirits.
 6  Work on the tomb complex began shortly after the First 
Emperor came to power and continued throughout his rule. 
More than 700,000 people labored on the project, but it was still not completed by the time 
the emperor died thirty-six years later.
 7  Shihuangdi’s underground city is the largest known tomb complex devoted to a single ruler. 
From the giant mound of earth that rises above the tomb itself, the city stretches for more than 
nine miles (fifteen kilometers) in all directions. So far, archaeologists working at the site have 
uncovered the remains of a palace as well as miniature bronze chariots, perhaps intended to help 
the emperor’s soul on its journeys after death. They have uncovered the skeletons of people, horses, 
and rare animals. Their most interesting find so far, however, 
are the pits holding the First Emperor’s clay army. The largest 
of these pits is 775 feet (236 meters) long and 321 feet 
(98 meters) wide—about the size of five football fields.
 . . . 
 “A Sea of Warriors”
 8 Thousands of warrior statues stand poised for battle in the 
pits near the emperor’s tomb, ready to protect and defend his 
fabulous eternal city. Shihuangdi’s real army was reportedly 
one million strong, “a sea of warriors with the courage of 
tigers.” The statues were meant to represent these courageous 
soldiers as closely as possible.
 9  Of the thousands of clay warriors unearthed so far, no two 
are exactly alike. Young men eager for battle stand beside older, 
more thoughtful soldiers. A general calmly surveys his troops, 
The First Emperor’s warriors stand 
shoulder to shoulder, poised for 
battle.
An archer kneels as if ready to 
unleash an arrow from his bow, 
which has been lost.
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 while a broad-cheeked swordsman glares fiercely. Because each statue has its own unique 
personality—and because they all look so lifelike—some archaeologists believe that soldiers in 
the emperor’s living army must have posed for them.
10  The Qin army was made up of the tallest, strongest men in the empire. The terra-cotta 
warriors are tall, too. On average the figures are 5 feet, 11 inches (1.8 meters) in height. 
Some are as tall as 6 feet, 7 inches (2 meters)—probably taller than any of the emperor’s real 
warriors.
Dressed for War
11 The faces of the statues show that the emperor’s army included men from many different parts 
of China. Some figures have the facial features of present-day farmers from China’s plains, 
while others look like shepherds from the country’s northern grasslands. Altogether the statues 
represent ten different head shapes. To the Chinese, each shape indicated a different type of 
personality. For example, a person with a broad forehead and pointed chin was thought to be 
watchful and alert. Many warriors with these features are found in the front of the clay army, 
where a special alertness to approaching danger would be valuable.
12  The statues’ hairstyles vary, too. Most of the warriors have long hair that is braided and 
gathered up into a knot on top of the head. Some wear the knots in the center of the head, 
others off to a side. Some have a beard or mustache, while others are clean-shaven.
13  Clothing styles also vary greatly. Armor capes in many different styles protect the 
warriors’ chests, shoulders, and upper arms. In real life these armor garments were made 
of leather with pieces of bronze attached. Some warriors lack armor, allowing them to 
move quickly. The army’s leaders look different from the foot soldiers. The generals wear double- 
layered robes with plates of armor across the chest, and the tips of their shoes turn up. While 
most of the lower-ranking soldiers are bareheaded, those of higher rank may wear flat caps.
14  In some cases clothing style has helped archaeologists identify the regions the emperor’s 
soldiers came from. For example, the style of clothing and the skullcaps worn by the cavalrymen 
(soldiers who ride on horseback) indicate that these soldiers came from the lands along China’s 
northern borders. The northern peoples were known as skilled horsemen, so it is not surprising 
that they would be chosen to serve in the great army’s cavalry.
15  All the many different statues, arrayed in battle formation, form a strong and balanced force, 
ready to face any enemy. Like the real army of Qin, the terra-cotta warriors seem well able to 
protect an empire.
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Unlike the warriors, the horses that serve in the First Emperor’s clay army 
are not unique individuals. More than 
six hundred chariot and cavalry horses have 
been uncovered, all with the same basic form. 
Each horse is life-size, at 5 feet, 8 inches 
(1.7 meters) tall. Each is powerfully built, 
with a sturdy body and strong legs. The 
manes are cut short and the forelocks (locks 
of hair on the forehead) are divided in half 
and brushed to the sides. The horses look 
alert, with heads raised and ears pricked 
forward.
  
Warhorses
The blanket and saddle were molded in clay on the 
backs of the cavalry horses.
  Four chariot horses stand side by side 
before each chariot. Their harnesses, made of 
golden beads and bronze tubes, have fallen 
from their bodies. The cavalry horses wear 
blankets topped with saddles. The saddles 
were shaped from clay and painted in shades 
of red, white, brown, and blue. Each cavalry 
horse also has a bronze bit as well as a bridle 
and reins made from stone tubes strung on 
wires.
  Before the pits were discovered, historians 
thought that the saddle was invented during 
a later dynasty. Now we know that the Qin 
also saddled their horses.
The Incredible Story of China’s Buried Warriors by Dorothy Hinshaw Patent. Copyright © by Marshall Cavendish Corporation. Reprinted by 
permission of Marshall Cavendish Corporation. Photograph 1 copyright © by iStockphoto/ILC photo. Photograph 2 copyright © TG Stock/
Getty Images. Photograph 3 reprinted by permission of Bridgeman Art Library. Photograph 4 copyright © O. Louis Mazzatenta/Getty Images.
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ID:285747 C Common
 ●7	 In paragraph 2, what does the phrase 
“frozen in time” suggest about the 
figures?
A. They had been buried by  
accident.
B. They had been preserved  
by the cold.
C. They had been untouched  
for centuries.
D. They had been abandoned  
during a war.
ID:285749 D Common
 ●8	 Read the sentences from paragraph 3 in 
the box below.
But no one knew that a huge army  
lay hidden nearby. What was it  
doing there?
 What is the most likely purpose of the 
sentences?
A. to question the value of  
the discovery
B. to suggest the statues had  
been moved
C. to challenge the research of  
the scientists
D. to create a sense of mystery  
about the find
ID:285751 B Common
 ●9	 Based on the passage, what was the 
main purpose of the items found in the 
tomb complex?
A. to trick the emperor’s enemies
B. to protect the emperor in the afterlife
C. to show the emperor possessed  
wealth
D. to show the skill of the emperor’s  
artists
ID:285753 A Common
 ●10	 In paragraph 8, the description “a sea of 
warriors with the courage of tigers” is 
meant to suggest
A. the army’s size and power.
B. the soldiers’ great independence.
C. the soldiers’ cruelty and suffering.
D. the army’s demanding assignments.
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ID:285757 B Common
 ●11	 Based on the passage, what is one 
conclusion archaeologists have reached 
about the statues?
A. They were used to deceive  
enemies.
B. They may represent individual 
people.
C. They were made of a variety of 
materials.
D. They may have come from different 
periods of time.
ID:285759 C Common
 ●12	 According to the passage, the statues’ 
facial features and clothing provide a 
clue to
A. the age ranges of the soldiers.
B. how healthy the soldiers were.
C. where the soldiers came from.
D. the religious beliefs of the soldiers.
ID:285760 B Common
 ●13	 What is the main purpose of the section 
“Dressed for War”?
A. to provide historical information 
about battles
B. to give details about the appearance 
of the statues
C. to describe how the statues have 
been damaged by weather
D. to explain how the uniforms are 
similar to those worn today
ID:285762 A Common
 ●14	 According to the section “Warhorses,” 
which detail of the statues most 
surprised historians?
A. the saddles
B. the chariots
C. the blankets
D. the harnesses
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ID:285765 D Common
 ●15	 Read the sentences from paragraph 1 in 
the box below.
It wasn’t the first time people in 
the area had found such things. 
Over the years bits of pottery, the 
heads and arms of ancient statues, 
and occasionally even an entire 
clay figure had been unearthed.
 Based on the sentences, what does the 
word unearthed most likely mean?
A. described
B. destroyed
C. enclosed
D. exposed
ID:285764 A Common
 ●16	 Read the words from the passage in the 
box below.
• cavalrymen (soldiers who ride on 
horseback)
• forelocks (locks of hair on the 
forehead)
 The words in parentheses are used to
A. define a term.
B. give an opinion.
C. compare two different ideas.
D. contrast modern terms with old terms.
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Question 17 is an open-response question.
•  Read the question carefully.
•  Explain your answer.
•  Add supporting details.
•  Double-check your work.
Write your answer to question 17 in the space provided in your Student Answer Booklet.
ID:285772 Common
 ●17	 Based on the passage, explain why the author calls the discovery of China’s underground city 
an “incredible story.” Support your answer with important details from the passage.
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Grade 6 English Language Arts  
Reading Comprehension 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 59 Reading and Literature 15 C
2 59 Reading and Literature 17 B
3 59 Reading and Literature 17 B
4 59 Reading and Literature 8 B
5 59 Reading and Literature 8 C
6 60 Reading and Literature 17
7 65 Reading and Literature 15 C
8 65 Reading and Literature 15 D
9 65 Reading and Literature 13 B
10 65 Reading and Literature 15 A
11 66 Reading and Literature 13 B
12 66 Reading and Literature 13 C
13 66 Reading and Literature 13 B
14 66 Reading and Literature 8 A
15 67 Language 4 D
16 67 Language 5 A
17 68 Reading and Literature 13
* Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, which are 
indicated by the shaded cells, will be posted to the Department’s website later this year.
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Grade 6 English Language Arts  
Reading Comprehension 
Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
18 Reading and Literature 13
19 Reading and Literature 13
20 Reading and Literature 13
21 Reading and Literature 13
22 Reading and Literature 13
23 Language 4
24 Reading and Literature 13
25 Reading and Literature 12
26 Reading and Literature 12
27 Reading and Literature 12
28 Reading and Literature 12
29 Reading and Literature 12
30 Language 6
31 Reading and Literature 15
32 Reading and Literature 15
33 Language 4
34 Language 4
35 Reading and Literature 12
36 Reading and Literature 12
37 Reading and Literature 15
38 Reading and Literature 12
39 Reading and Literature 11
40 Language 4
VI. English Language Arts, Grade 7
A. Composition
B. Reading Comprehension
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Grade 7 English Language Arts Test
Test Structure
The grade 7 MCAS English Language Arts test was presented in the following two parts:
■	  the ELA Composition test, which used a writing prompt to assess learning standards from the 
Massachusetts English Language Arts Curriculum Framework’s Composition strand
■	  the ELA Reading Comprehension test, which used multiple-choice and open-response questions to 
assess learning standards from the English Language Arts Curriculum Framework’s Language and 
Reading and Literature strands
A. Composition
The spring 2011 grade 7 MCAS English Language Arts Composition test and Composition Make-Up  
test were based on learning standards in the Composition strand of the Massachusetts English Language 
Arts Curriculum Framework (2001). The learning standards for the Composition strand appear on 
pages 72–83 of the Framework, which is available on the Department website at www.doe.mass.edu/
frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, ELA Composition test results are reported under the reporting categories Composition: 
Topic Development and Composition: Standard English Conventions. 
Test Sessions and Content Overview
The MCAS ELA Composition test included two separate test sessions, administered on the same day 
with a short break between sessions. During the first session, each student wrote an initial draft of a 
composition in response to the appropriate writing prompt on the next page. During the second session, 
each student revised his or her draft and submitted a final composition, which was scored in the areas 
of Topic Development and Standard English Conventions. The Scoring Guides for the MCAS English 
Language Arts Composition are available at www.doe.mass.edu/mcas/student/elacomp_scoreguide.html.
Reference Materials and Tools
At least one English-language dictionary per classroom was provided for student use during ELA 
Composition test sessions. The use of bilingual dictionaries was allowed for current and former limited 
English proficient students only. No other reference materials or tools were allowed during either ELA 
Composition test session. 
Cross-Reference Information
Framework general standards 19–22 are assessed by the ELA Composition.
73
ID:281249 Common
English Language Arts Composition, Grade 7
WRITING PROMPT
There are often times in life when people feel proud of themselves. For example, 
this feeling of pride could result from achieving a goal after working hard or from 
standing up for something you believe in. 
Think of a time when you were proud of yourself. In a well-developed 
composition, describe a time when you were proud of yourself and explain why 
you felt proud.
Grade 7 Writing Prompt
Grade 7 Make-Up Writing Prompt
WRITING PROMPT
Think about a time when an experience you did not expect to like was better than you 
thought it would be.
In a well-developed composition, describe the experience you did not expect to 
like and explain why it was better than you thought it would be.
ID:281239 Common
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B. Reading Comprehension
The spring 2011 grade 7 MCAS English Language Arts Reading Comprehension test was based on 
learning standards in the two content strands of the Massachusetts English Language Arts Curriculum 
Framework (2001) listed below. Specific learning standards for grade 7 are found in the Supplement to 
the Massachusetts English Language Arts Curriculum Framework (2004). Page numbers for the learning 
standards appear in parentheses.
■  Language (Framework, pages 19–26; Supplement, page 14)
■  Reading and Literature (Framework, pages 35–64; Supplement, pages 15–17)
The English Language Arts Curriculum Framework and Supplement are available on the Department 
website at www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, ELA Reading Comprehension test results are reported under two MCAS reporting 
categories: Language and Reading and Literature, which are identical to the two framework content 
strands listed above.
Test Sessions and Content Overview
The MCAS grade 7 ELA Reading Comprehension test included two separate test sessions. Each session 
included reading passages, followed by multiple-choice and open-response questions. Selected common 
reading passages and approximately half of the common test items are shown on the following pages as 
they appeared in test booklets. 
Reference Materials and Tools
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both ELA Reading Comprehension test sessions. No other reference 
materials were allowed during any ELA Reading Comprehension test session. 
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework general standard it assesses. The correct answers for released 
multiple-choice questions are also displayed in the released item table.
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Reading CompRehension
DIRECTIONS
This session contains three reading selections with sixteen multiple-choice questions and two 
open-response questions. Mark your answers to these questions in the spaces provided in your 
Student Answer Booklet.
 1 T he story of fast food begins in October 1885, near the small town of Seymour, Wisconsin. A friendly and outgoing fifteen-year-old boy named Charlie Nagreen 
was driving his family’s ox cart down a dirt road amid wide-open fields. Charlie 
was going to Outagamie County’s first annual fair, where he wanted to earn some 
extra money selling meatballs. What happened next was the unlikely origin of a 
delicious sandwich that would one day change the world.
 2  As Charlie sold meatballs at the fair, he noticed that customers had trouble eating 
them and strolling at the same time. People were impatient. They wanted to visit 
The Pioneers
from Chew on This
by Eric Schlosser and Charles Wilson
Hamburger Charlie
Fast food and fast-food restaurants did not always exist. In fact, hamburgers had a bad reputation when 
they were first introduced in the late 1800s and early 1900s. Read the excerpt about the beginnings of fast 
food and answer the questions that follow.
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Mr. John Bull’s popular beehives (encased in glass), to see the fancy new harvesting 
machines, and to enjoy all the other thrilling attractions at the fair. They didn’t want 
to waste time eating meatballs. Charlie suddenly had an idea: if he squashed the 
meatballs and put them between two slices of bread, people could walk and eat. And 
so Charlie invented the hamburger.
 3  German immigrants lived in Charlie’s hometown of Hortonville, Wisconsin, 
and he later claimed that the new sandwich was named after the German town of 
Hamburg, long famous for its ground-beef steaks. Charlie continued selling burgers 
at the Outagamie County Fair until 1951. By then he was an old man who liked to 
sing this rhyme while flipping burgers on the grill:
Hamburgers, hamburgers, hamburgers hot!
Onions in the middle, pickle on top.
Makes your lips go flippity flop.
 Charlie had not only invented the hamburger but also composed one of the first 
advertising jingles for it.
 4  A number of other cities—including New Haven, Connecticut; Akron, Ohio; 
and Hamburg, New York—now claim to be the true birthplace of America’s favorite 
sandwich. But the residents of Seymour, Wisconsin, will have none of that. The 
signs that welcome people into Seymour let everybody know they’re entering the 
home of the hamburger. And every August the town has a big parade in honor of 
Hamburger Charlie.
killer burgers
 5 Despite Charlie’s best efforts, burgers didn’t become America’s national dish overnight. 
For a long time after that 1885 Outagamie County Fair, hamburger meat had a bad 
reputation. Many people assumed that ground beef 
was dirty. According to one historian, during the early 
1900s the hamburger was considered “a food for the 
poor,” polluted and unsafe to eat. Restaurants generally 
didn’t sell them. Burgers were served at lunch carts 
parked near factories, at circuses and carnivals. It 
was widely believed that ground beef was made from 
rotten old meat full of chemical preservatives. “The 
hamburger habit is just about as safe,” one food critic 
warned, “as getting meat out of a garbage can.”
 6  The hamburger’s reputation wasn’t helped when 
murderers started using ground beef to kill people. In 
1910, Alexander J. Moody, a wealthy baker from Chicago, died after somebody put 
poison in his burger. The police were never able to solve the case. One year later, 
a Chicago pie maker was poisoned the same way. Similar murder stories appeared 
in newspapers across the United States. Ground beef seemed like the perfect food 
in which to hide a deadly poison.
Death by hamburger,  
April 1904
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 7  The widespread fear of hamburgers caused a great deal of frustration among 
butchers. They liked to grind leftover pieces of beef into hamburger meat. They 
liked selling every scrap of meat in the store. They didn’t want to waste any of it. 
But most customers preferred to buy solid pieces of steak. That way you could see 
exactly what you were buying—and 
feel confident there was nothing 
poisonous in it.
 8  In 1925, when New Yorkers 
were asked to name their favorite 
meal, hamburger ranked nineteenth. 
Of the 180,000 people who voted 
for their favorites, just 2,912 voted 
for hamburger. It beat out gefilte 
fish (1,361 votes). But the burger 
lost big to corned beef and cabbage 
(23,061 votes) and roast loin of pork 
(5,411 votes). By a wide margin, 
most New Yorkers even preferred 
eating cow tongue and spinach 
(8,400 votes).
 9  Around this time Walt Anderson 
set out to defend the hamburger from its many critics. A former janitor and short-
order cook, Walt loved burgers and opened a small restaurant in Wichita, Kansas, 
devoted to selling them. Walt grilled the burgers right in front of his customers, 
so they could see for themselves that the meat and the equipment were clean. The 
place was so successful that Walt found a business partner and started opening more 
hamburger restaurants, built in the shape of small white medieval forts. Walt called 
them White Castles, a name suggesting that the place was solid and the food was 
pure. White Castle restaurants claimed that their ground beef was delivered twice a 
day, to insure freshness, and supported an unusual experiment at the University of 
Minnesota. For thirteen weeks a medical student there consumed nothing but White 
Castle burgers and water. When the student not only survived the experiment but 
also seemed pretty healthy, people started to view hamburgers in a new light. Now 
hamburgers seemed wholesome, not deadly.
10  White Castle was popular among workingmen in the East and the Midwest, but 
it didn’t attract many women or children. It didn’t turn hamburgers into America’s 
favorite sandwich or create the modern fast-food business. A pair of brothers in 
southern California did all that, along with a traveling salesman who for years had 
failed at just about everything he tried.
 
“The Pioneers” by Eric Schlosser and Charles Wilson, from Chew on This: Everything You Don’t Want to Know About Fast Food. Copyright  
© 2006 by Eric Schlosser. Reprinted by permission of Houghton Mifflin Harcourt Publishing Company. Photograph reprinted by permission 
of Bill Collar.
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ID:286496 A Common
	●1	 What is the most likely reason the 
author precedes the excerpt with a 
picture of Hamburger Charlie?
A. Charlie is credited with inventing 
the hamburger.
B. The picture shows the uniform of 
fast-food workers.
C. Charlie started a major chain of fast-
food restaurants.
D. The picture shows how long hamburgers 
have been around.
ID:286495 A Common
	●2	 Read the sentence from paragraph 1 in 
the box below.
What happened next was the unlikely 
origin of a delicious sandwich that 
would one day change the world.
 What is the main effect of the sentence?
A. It creates interest.
B. It creates an image.
C. It describes the setting.
D. It describes a character.
ID:286501 C Common
	●3	 Read the sentence from paragraph 4 in 
the box below.
The signs that welcome people into 
Seymour let everybody know they’re 
entering the home of the hamburger.
 What do the capital letters in the sign 
mainly emphasize?
A. the age of the sign
B. the size of the sign
C. Seymour residents’ pride in 
their history
D. Seymour residents’ dislike for 
other towns
ID:286511 C Common
	●4	 Based on paragraph 9, what is the main 
way Walt Anderson changed people’s 
opinions about hamburgers?
A. He hired a business partner 
to help him.
B. He found a new way to shape 
the hamburgers.
C. He demonstrated how safe 
the hamburgers were.
D. He concentrated his business in 
a new part of the country.
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Question 7 is an open-response question.
•  Read the question carefully.
•  Explain your answer.
•  Add supporting details.
•  Double-check your work.
Write your answer to question 7 in the space provided in your Student Answer Booklet.
ID:286507 C Common
	●5	 What is the main purpose of including 
the newspaper clipping with the excerpt?
A. to show where a majority of the 
crimes occurred
B. to show a common style of journalism 
at that time
C. to emphasize how serious the outbreak 
of poisoning was
D. to emphasize how upset doctors were 
about the poisonings
ID:286503 A Common
	●6	 Read the sentence from paragraph 5 in 
the box below.
Despite Charlie’s best efforts, burgers 
didn’t become America’s national dish 
overnight.
 Which of the following sentences uses 
the word dish in the same way as it is 
used in the box?
A. Elizabeth’s favorite dish is 
lobster salad.
B. The satellite dish is a familiar 
sight in rural areas.
C. Karen kept the antique dish in a 
locked cupboard.
D. Some people can dish out criticism 
but cannot take it.
ID:286515 Common
	●7	 Based on the excerpt, explain why it took many years for hamburgers to become popular
in the United States. Support your answer with important and specific information from 
the excerpt.
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 1 Trees were what my grandparents made me think when I saw them at the airport. Brown 
tree trunks, worn by the wind and sun and rain, solid and tough, scarred and callused. Their 
skin looked rough as bark, and their feet, in sandals, as leathery as Dad’s old boots.
 2  The look in their eyes, though, was gentle. My grandmother’s—Abuelita’s—eyes were 
black, like shiny beans. And my grandfather’s—Abuelo’s—were like bits of wet sea glass, 
one brown and one green, I noticed, amazed. The way his face lit up when he spotted me 
reminded me of Hector,1 bouncing up and down on his phone books, excited for dessert.
 3  “Mucho gusto en conocerla, Clara,” Abuelo said, beaming. Good to meet you. They 
must have known it was me, since I was the only fourteen-year-old girl looking lost and 
alone.
 4  Abuelita took a step toward me and touched my hand softly—not a handshake, but 
something more gentle, like stroking a puppy. Her touch calmed the wild jumping in my 
stomach.
 5  On the way to the airport in Baltimore, I’d made a deal with Mom and Dad that if my 
grandparents were weird or mean I could go home after two days instead of two months. 
But I could tell already they weren’t weird or mean. Abuelita’s smile was full of light, 
like the ocean early in the morning.
 6  We waited for my bags to appear on the conveyor belt, and Abuelo whispered to 
Abuelita in Spanish, “How she looks like you, m’hija!” And a moment later, “Clara! 
How you look like your grandmother, m’hija!” I’m not sure why he called us both “my 
daughter,” but it seemed nice, like how Mom called me and Dad sweet pea or sugar pie. 
I pushed my bangs behind my ears.
 7  Then he burst out, “Your eyes! It’s your eyes, mi amor!”2
 8  I hoped he wouldn’t bring up our cheeks, because my guess had been right; my squirrel 
cheeks came from her. On my grandmother, the rosy round cheeks looked cheerful, but 
mine made people think I was still in elementary school.
 9  Abuelita looked at me with the hint of a smile, as though we shared some secret. 
Meanwhile, Abuelo talked and talked—about how good my Spanish was, how sorry he was 
he spoke no English, about how it was rainy season and he hoped I’d brought plenty of 
warm clothes (I hadn’t), about how sorry he was that the only phone in their village had 
been out of service for three months. “So you had better call your parents now, Clara,” 
he said.
10  Why hadn’t Dad warned me about the phone situation? Or about the rainy season? 
Maybe he thought I would have used them as excuses not to come. I would have.
from What the Moon Saw
by Laura Resau
Fourteen-year-old Clara journeys to Mexico to meet her grandparents for the first time. Read this excerpt 
from What the Moon Saw to find out what she discovers about these “strangers” and answer the questions 
that follow.
1 Hector — Clara’s brother
2 mi amor — my love
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What the Moon Saw by Laura Resau. Copyright © 2006 by Laura Resau. Reprinted by permission of Delacorte Press, an imprint of Random 
House Children’s Books, a division of Random House, Inc.
11  Outside in the sunshine, we stopped at a bright blue phone booth. I dialed a whole 
string of calling card numbers, and then cradled the receiver and counted the rings. My 
grandparents watched me, Abuelita’s face calm and curious, and Abuelo’s straining with 
anticipation, like a little kid in line for a roller coaster ride. After six rings the voice 
mail came on and I heard my voice, sounding young and far away. I mumbled a quick 
message in English. “Well, I’m here. I’m fine. They seem nice.” A lump began to form 
in my throat. “It might be a while before I can find a phone again,” I added, forcing my 
voice to stay steady. Then, even though I was a little mad they hadn’t been waiting by 
the phone for my call, I added, “Love you.”
12  When I hung up, my grandparents looked crushed. “He didn’t ask to talk to us?” 
Abuelo asked solemnly. So I explained voice mail, which they’d never heard of. Even 
after I cleared that up, they seemed disappointed. They’d wanted to hear Dad’s voice as 
much as I had, I realized. It had been over twenty years since they’d heard his voice.
13  We carried my bags across the parking lot, toward the bus stop by a palm tree. As 
we waited in the shade, the sparkle came back into Abuelo’s eyes. “And your hands, 
m’hija! How they look like your grandmother’s!” I couldn’t see anything our hands had 
in common. Hers were thick and huge, like a landscaper’s, like Dad’s. Mine were piano 
player’s hands, Mom always said, even though I gave up the piano after four months of 
lessons. Long, slim fingers with the nails filed into proud ovals and painted blueberry.
14  I caught a whiff of a nice smell—soil, campfires, leather. It came from Abuelo. 
Then I noticed the smell that clung to Abuelita. She didn’t smell like perfume counters 
in department stores the way other grandmothers did. She smelled like chiles roasting, 
chocolate melting, almonds toasting. And like herbs—the teas that Dad gave me when I 
was sick.
15  I must have been smiling just thinking about it, because Abuelo said, “And the same 
smiles!” He dropped my bags, and stood dramatically still, watching a grin spread over my 
face. Even though I tried to keep my mouth closed to hide my squirrel cheeks, I couldn’t 
help laughing at how hyper my little grandfather was.
16  I snuck a closer look at Abuelita’s dazzling smile. Did mine really look like that?
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ID:285893 B Common
	●8	 In paragraph 9, what does the length of 
the sentence that begins with the word 
“Meanwhile” show about Abuelo?
A. He is getting cold.
B. He is speaking rapidly.
C. He is irritated with Clara.
D. He is trying to speak English.
ID:285896 A Common
	●9	 Read the sentences from paragraph 13 
in the box below.
“And your hands, m’hija! How they 
look like your grandmother’s!” I 
couldn’t see anything our hands had 
in common.
 What is the most likely reason Abuelo 
describes the similarity between Clara’s 
and Abuelita’s hands?
A. Abuelo is trying to bond with 
Clara.
B. Abuelo thinks Clara is growing 
up too soon.
C. Abuelo is hoping that Clara will be 
a good cook.
D. Abuelo wishes that Clara had come 
to see them earlier.
ID:285900 D Common
	●10	 Based on the excerpt, how is Abuelita 
mainly different from Abuelo?
A. She is more affectionate than he is.
B. She is more honest than he is.
C. She is smarter than he is.
D. She is calmer than he is.
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ID:285901 A Common
	●11	 Which of the following phrases best 
states the theme of the excerpt?
A. identifying with one’s heritage
B. learning from one’s mistakes
C. learning new skills
D. aging with grace
ID:285902 B Common
	●12	 Read the sentence from paragraph 14 in 
the box below.
I caught a whiff of a nice smell—soil, 
campfires, leather.
 What is the purpose of the dash in the 
sentence?
A. to introduce quotations
B. to set off additional details
C. to transition to a different topic
D. to separate terms from their definitions
Question 13 is an open-response question.
•  Read the question carefully.
•  Explain your answer.
•  Add supporting details.
•  Double-check your work.
Write your answer to question 13 in the space provided in your Student Answer Booklet.
ID:285903 Common
	●13	 Explain how Clara’s feelings change in the excerpt. Support your answer with important and 
specific information from the excerpt.
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The day is cold, and dark, and dreary;
It rains, and the wind is never weary;
The vine still clings to the mouldering* wall,
But at every gust the dead leaves fall,
 5  And the day is dark and dreary.
My life is cold, and dark, and dreary;
It rains, and the wind is never weary;
My thoughts still cling to the mouldering Past,
But the hopes of youth fall thick in the blast,
10  And the days are dark and dreary.
Be still, sad heart! And cease repining;
Behind the clouds is the sun still shining;
Thy fate is the common fate of all,
Into each life some rain must fall,
15  Some days must be dark and dreary.
—Henry Wadsworth Longfellow
The title of this poem, “The Rainy Day,” describes more than just the weather. Read the poem and answer 
the questions that follow.
* mouldering — decaying, fading
The Rainy Day
In the public domain.
85
Reading Comprehension 
ID:285710 B Common
	●14	 In line 2, the description “the wind is 
never weary” means the wind
A. blows lightly.
B. does not stop.
C. changes direction.
D. is not bothersome.
ID:285713 D Common
	●15	 What is the main way stanza 2 is 
different from stanza 1?
A. Stanza 2 focuses on old age rather 
than youth. 
B. Stanza 2 focuses on winter rather 
than autumn.
C. Stanza 2 focuses on daytime rather 
than nighttime.
D. Stanza 2 focuses on personal feelings 
rather than nature.
ID:285718 B Common
	●16	 In stanza 3, who is the speaker 
addressing?
A. the rain
B. his heart
C. the reader
D. his family
ID:285721 A Common
	●17	 Read line 12 in the box below.
Behind the clouds is the sun 
still shining;
 What does the imagery in the line 
symbolize?
A. hope
B. equality
C. gratitude
D. obedience
ID:285720 D Common
	●18	 Which of the following best describes 
the theme of the poem?
A. Bad storms can negatively 
affect people.
B. People need others in times 
of unhappiness.
C. Previous mistakes can haunt a 
person’s life.
D. A little unhappiness is a normal 
part of a person’s life.
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Grade 7 English Language Arts 
Reading Comprehension  
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 78 Reading and Literature 13 A
2 78 Reading and Literature 15 A
3 78 Reading and Literature 15 C
4 78 Reading and Literature 13 C
5 79 Reading and Literature 13 C
6 79 Language 4 A
7 79 Reading and Literature 13
8 82 Reading and Literature 12 B
9 82 Reading and Literature 12 A
10 82 Reading and Literature 12 D
11 83 Reading and Literature 11 A
12 83 Language 5 B
13 83 Reading and Literature 12
14 85 Reading and Literature 14 B
15 85 Reading and Literature 14 D
16 85 Reading and Literature 8 B
17 85 Reading and Literature 14 A
18 85 Reading and Literature 11 D
*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, which are 
indicated by the shaded cells, will be posted to the Department’s website later this year.
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Reading Comprehension  
Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
19 Reading and Literature 13
20 Reading and Literature 12
21 Reading and Literature 12
22 Reading and Literature 12
23 Reading and Literature 15
24 Reading and Literature 12
25 Reading and Literature 15
26 Reading and Literature 12
27 Reading and Literature 12
28 Reading and Literature 12
29 Language 4
30 Reading and Literature 12
31 Reading and Literature 13
32 Reading and Literature 13
33 Reading and Literature 13
34 Reading and Literature 13
35 Reading and Literature 13
36 Reading and Literature 13
37 Reading and Literature 13
38 Reading and Literature 13
39 Language 5
40 Language 4
VII. English Language Arts, 
Reading Comprehension, Grade 8
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Grade 8 English Language Arts  
Reading Comprehension Test 
The spring 2011 grade 8 MCAS English Language Arts Reading Comprehension test was based on 
learning standards in the two content strands of the Massachusetts English Language Arts Curriculum 
Framework (2001) listed below. Page numbers for the learning standards appear in parentheses.
■  Language (Framework, pages 19–26)
■  Reading and Literature (Framework, pages 35–64)
The English Language Arts Curriculum Framework is available on the Department website at 
www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, ELA Reading Comprehension test results are reported under two MCAS reporting 
categories: Language and Reading and Literature, which are identical to the two framework content 
strands listed above.
Test Sessions and Content Overview
The MCAS grade 8 ELA Reading Comprehension test included two separate test sessions. Each session 
included reading passages, followed by multiple-choice and open-response questions. Selected common 
reading passages and approximately half of the common test items are shown on the following pages as 
they appeared in test booklets. 
Reference Materials and Tools
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both ELA Reading Comprehension test sessions. No other reference 
materials were allowed during any ELA Reading Comprehension test session. 
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s reporting 
category and the framework general standard it assesses. The correct answers for released multiple-choice 
questions are also displayed in the released item table.
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Reading CompRehension
DIRECTIONS
This session contains two reading selections with eleven multiple-choice questions and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
Teens need at least nine hours of sleep a 
night, though few get that much and early 
school start times don’t help. Here’s what 
parents can do.
A
s the school year kicks off, parents 
are once again struggling to cajole1 
and, if need be, drag their exhausted 
teens out of bed. Later, teachers 
get a close-up view of sleep 
deprivation’s effects, as bleary students zone 
out and even doze off in class. “I’ve learned 
never to dim the lights, even to show a 
video,” says Lauren Boyle, a history teacher 
at Waltham High School in Massachusetts. 
“If I do, there are days when a third of the 
class falls asleep.”
That image may make you laugh, but lack 
of sleep is no joke. Adolescents who don’t 
get enough rest have more learning, health, 
behavior and mood problems than students 
who get at least nine hours a night. In some 
cases, teens may be incorrectly diagnosed with 
ADHD2 when sleep deprivation is actually 
the source of their symptoms. Perpetual lack 
of sleep is tied to diabetes, heart disease, 
obesity, depression and a shortened life span 
in adults, underscoring the importance of 
establishing good sleep habits early in life. 
Lack of sleep can be especially deadly for 
teens; car accidents are the leading cause of 
death among adolescents, and safety experts 
believe drowsy driving is a major factor.
Unfortunately, few adolescents get the 
sleep they need. In one recent study, researchers 
at Case Western Reserve University found 
In this article, authors Dr. Lawrence Epstein and Steven Mardon offer advice for dealing with sleepy 
teenagers. Read the article and answer the questions that follow.
2
3
1
Homeroom Zombies
by Lawrence Epstein, M.D., and Steven Mardon
1 cajole — persuade
2 ADHD — attention-deficit hyperactivity disorder, a condition characterized by inattentiveness
DOZING OFF: Drowsy
kids may have trouble
staying awake in class
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that more than half of students slept 
seven hours or less, and almost one in 
five got less than six hours. In a survey 
of middle- and high-school students, 
University of Colorado researchers 
found that 82 percent said they woke 
up tired and unrefreshed, and more than 
half had trouble concentrating during 
the day at least once a week.
Blame multitasking for some of this. 
Many students are juggling after-school 
activities, homework and part-time 
jobs. Even when they manage to fulfill 
these obligations by a reasonable hour, 
television, the Internet, videogames, 
phone calls and text messages to friends 
often keep them awake deep into the 
night. (On average, 12th graders have 
four major electronic devices in their 
bedrooms.) Taking caffeinated soda and 
energy drinks late in the day and going 
to late-night parties on weekends add to 
sleep debt.
Biology also works against 
adolescents’ sleep. The body’s internal 
clock, which controls when a person 
starts to feel tired, shifts after puberty, 
making it hard for most teens to fall 
asleep before 11 p.m. Class usually 
begins before 8:15 a.m., with many high 
schools starting as early as 7:15 a.m. To 
get to school on time, most teens have 
to get up by 6:30 a.m., guaranteeing 
they’ll be sleep-deprived during the 
week. Teens often sleep much later on 
weekends to catch up, making it even 
harder to fall asleep on Sunday night 
and wake up Monday morning. Playing 
catch-up on weekends also doesn’t help 
teens stay alert when they need it most: 
during the week at school.
Since the 1990s, middle and high 
schools in more than two dozen states 
have experimented with later school start 
times. The results have been encouraging: 
more sleep, increased attendance, better 
grades and fewer driving accidents. For 
example, ninth graders’ daily attendance 
rose from 83 percent to 87 percent and 
overall grades went up slightly when 
Minneapolis high schools moved the 
start time from 7:15 to 8:40 a.m. And 
car crashes involving teen drivers fell 
15 percent when high schools in Fayette 
County, Ky., switched the high-school 
start time from 7:30 to 8:30 a.m. But 
most schools still start early, meaning 
teens have their work cut out for them 
if they want to get enough sleep.
Despite all these obstacles, parents 
can play a huge role in helping 
adolescents get the right amount of 
sleep. Here are some tips:
Educate your kids about sleep. Teens 
need to understand that their bodies 
require at least nine hours of sleep a 
day in order for them to do their best 
in school and enjoy their social lives. 
Explain that even a brief spell of short 
sleep raises their chances of feeling 
irritable and anxious, and experiencing 
minor ills such as headaches and 
stomach problems.
Keep a regular sleep/wake schedule. 
This conditions the body to expect to 
go to bed and get up at the same time 
every day. Teens should have a regular 
bedtime on school nights and should 
avoid staying up more than an hour later 
on weekends.
Develop a pre-sleep routine. This sets 
the stage for sleep. Wind down with 
nonstrenuous activities such as reading, 
listening to relaxing music or taking a 
shower. Avoid bright light in the evening, 
which signals the brain to stay alert. That 
includes TVs and computer screens.
Monitor late-night activities. Keep TV 
and videogames in the family room, 
not the bedroom. Teens are less likely 
7
8
9
10
11
4
5
6
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to stay up late if these entertainment 
options are less accessible. Moving 
these activities out of the bedroom also 
gives parents a more realistic picture of 
when their kids really go to sleep.
Limit caffeine intake. Sleep-deprived 
teens increasingly rely on coffee, soda 
and caffeinated energy drinks to stay 
awake during the day. High caffeine 
intake can make it harder to fall asleep, 
perpetuating a cycle of bad sleep and 
daytime fatigue. Adolescents should 
drink no more than two caffeinated 
drinks a day and none after 5 p.m. They 
should also steer clear of stimulant 
medication as “study aids”; these do 
not take the place of sleep.
Adopt a healthy lifestyle. Teens who 
exercise regularly, maintain a healthy 
diet and avoid alcohol tend to fall asleep 
faster and stay asleep longer than those 
who don’t. (The same is true for adults.) 
Teens who smoke or use chewing 
tobacco should quit for many reasons, 
but getting better sleep is an additional 
motivation. Nicotine is a stimulant that 
can disturb sleep.
Take naps. Buildup of some sleep 
debt is inevitable—given most schools’ 
yawn-inducing start times and the 
obstacles to falling asleep at 11. Teens 
who routinely get much less sleep than 
they need can make up for some of the 
difference with a nap after school. To 
prevent nighttime sleep disruption, teens 
shouldn’t nap longer than 60 minutes or 
in the evening after dinner.
Set rules. Forbidding teens to drive after 
11 p.m. (when they’re most likely to 
nod off) won’t win Mom and Dad any 
14
15
12
13
*REFERS TO BEDTIME IN THE NATURAL SLEEP-WAKE CYCLE. ACTUAL BEDTIMES WILL VARY.
†BASED ON NATL. SLEEP FOUNDATION (NSF) SURVEYS, 2003-2006. **INCLUDES DAY AND
NIGHTTIME SLEEP. SOURCES: NSF; DR. JUDITH OWENS, HASBRO CHILDREN’S HOSPITAL.
Age
Natural
bedtime* recommended
Hours of sleep:
actual†
0–1 yrs.
1–2
3–6
7–11
12–17
7–8 p.m. 14–15 hrs.** 12.8 all days**
7–8
7–8
8–9
10:30–11:30
12–14**
11–13**
10–11
8.5–9.5
11.8**
10.3**
9.4
7.6 weekdays
8.9 weekends
18–54
55–84
10–12
8–10
7–8.5
7–8.5
6.8 weekdays
7.4 weekends
6.9 weekdays
7.5 weekends
Haven’t Slept a Wink
Teenagers tend to sleep later than preadolescents,
and like adults, they don’t get enough sleep on the
weekdays. How sleep patterns change with age:
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popularity contests, but it can save lives.
Be alert for sleep disorders. Teens may 
suffer from the same disorders that 
prevent adults from getting a decent 
night’s sleep. These include obstructive 
sleep apnea (a nighttime breathing 
disorder), narcolepsy3 and restless-legs 
syndrome.
Provide a good example. If parents 
are staying up late and battling sleep 
deprivation with gallons of coffee, why 
should teens follow their advice to get 
a good night’s sleep?
Above all, don’t give up. Boyle, 
the teacher in Massachusetts, talks 
one-on-one with students who repeatedly 
fall asleep in class about the importance 
of sleep and calls parents if the problem 
continues. “These aren’t bad kids,” she 
says. “Often, they’re highly motivated, 
spending hours on homework and also 
working to save money for college. If 
you talk to them, you can have a big 
impact.”
18
16
17
3 narcolepsy — a condition characterized by brief attacks of deep sleep, often occurring with sudden loss of muscle power
“Homeroom Zombies” by Lawrence Epstein, M.D., and Steven Mardon, from Newsweek, September 17, 2007. Copyright © 2007 by Harvard 
University. Reprinted by permission of Harvard Health Publications. Photograph copyright © Reza Estakhrian/Getty Images.
ID:276139 B Common
 ●1	 What is the function of the first sentence 
of paragraph 1?
A. to question previous approaches  
to the issue
B. to engage readers with a typical 
scene
C. to prompt readers to do research
D. to provide helpful information
ID:276142 C Common
 ●2	 According to the article, poor sleep can 
be linked to all of the following except 
A. heart disease.
B. car accidents.
C. skin problems.
D. poor concentration.
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ID:276148 A Common
 ●3	 Which of the following would be the 
most appropriate heading to place 
between paragraphs 3 and 4 of the 
article?
A. What Causes Sleep  
Deprivation?
B. How Can Sleep Deprivation  
Be Treated?
C. Who Is Most at Risk for Sleep 
Deprivation?
D. Why Is Sleep Deprivation a Serious 
Concern?
ID:276162 C Common
 ●4	 According to the table, “Haven’t Slept a 
Wink,” which age group gets the least 
amount of sleep?
A. 7–11 years
B. 12–17 years
C. 18–54 years
D. 55–84 years
ID:276154 D Common
 ●5	 According to the article, how can 
parents best help their teens get more 
sleep?
A. Punish teens who come  
home late.
B. Allow teens to sleep in on  
weekends.
C. Encourage teens to exercise 
before bed.
D. Model the behavior they want teens 
to imitate.
ID:276171 D Common
 ●6	 What does the word stimulant mean as 
it is used in paragraphs 12 and 13?
A. substance that aids memory
B. substance that arouses hunger
C. substance that increases courage
D. substance that encourages activity
Question 7 is an open-response question.
•  Read the question carefully.
•  Explain your answer.
•  Add supporting details.
•  Double-check your work.
Write your answer to question 7 in the space provided in your Student Answer Booklet.
ID:276175 Common
 ●7	 Based on information in the article, explain why it is difficult for teenagers to get enough 
sleep. Support your answer with relevant and specific details from the article.
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In this poem, the speaker addresses his son. Read the poem and answer the questions that follow.
1 impostors — those who assume false identities for the purpose of deception
2 knaves — tricky people
3 sinew — a tendon that connects a muscle to a bone
If—
If you can keep your head when all about you
 Are losing theirs and blaming it on you,
If you can trust yourself when all men doubt you,
 But make allowance for their doubting too;
If you can wait and not be tired by waiting,
 Or being lied about, don’t deal in lies, 
Or being hated don’t give way to hating,
 And yet don’t look too good, nor talk too wise:
If you can dream—and not make dreams your master;
 If you can think—and not make thoughts your aim:
If you can meet with Triumph and Disaster
 And treat those two impostors1 just the same;
If you can bear to hear the truth you’ve spoken
 Twisted by knaves2 to make a trap for fools,
Or watch the things you gave your life to, broken,
 And stoop and build ’em up with worn-out tools:
If you can make one heap of all your winnings
 And risk it on one turn of pitch-and-toss,
And lose, and start again at your beginnings
 And never breathe a word about your loss;
If you can force your heart and nerve and sinew3
 To serve your turn long after they are gone,
And so hold on when there is nothing in you
 Except the Will which says to them: ‘Hold on!’
If you can talk with crowds and keep your virtue,
 Or walk with Kings—nor lose the common touch,
If neither foes nor loving friends can hurt you,
 If all men count with you, but none too much;
If you can fill the unforgiving minute
 With sixty seconds’ worth of distance run,
Yours is the Earth and everything that’s in it,
 And—which is more—you’ll be a Man, my son! 
 —Rudyard Kipling
5
10
15
20
25
30
In the public domain.
96
Reading Comprehension 
ID:280125 A Common
 ●8	 How is the poem mainly organized?
A. through a comparison of several 
challenges
B. through a progression of violent 
conflicts
C. through an analysis of several 
characters
D. through a detailed description  
of setting
ID:280124 D Common
 ●9	 Based on the poem, the speaker most 
likely believes that a fulfilling life 
requires
A. family.
B. humor.
C. wealth.
D. balance.
ID:280119 D Common
 ●10	 Read lines 29 and 30 in the box below.
If you can fill the unforgiving 
minute / With sixty seconds’ 
worth of distance run,
 What do the lines most likely suggest?
A. Success requires achieving a goal 
before anyone else.
B. Winning is not a factor in 
living well.
C. Time is not the main obstacle  
in life.
D. Success requires using time  
wisely.
ID:280123 D Common
 ●11	 Which word best describes the tone of 
the poem?
A. playful
B. apologetic
C. pessimistic
D. motivational
ID:280128 C Common
 ●12	 What is the purpose of the dashes in 
line 32?
A. to show a contrasting idea
B. to give a specific definition
C. to provide an added emphasis
D. to indicate the start of a stanza
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Grade 8 English Language Arts  
Reading Comprehension 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 93 Reading and Literature 13 B
2 93 Reading and Literature 13 C
3 94 Reading and Literature 13 A
4 94 Reading and Literature 13 C
5 94 Reading and Literature 13 D
6 94 Language 4 D
7 94 Reading and Literature 13
8 96 Reading and Literature 14 A
9 96 Reading and Literature 14 D
10 96 Reading and Literature 14 D
11 96 Reading and Literature 15 D
12 96 Language 5 C
*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for the open-response item, which is 
indicated by the shaded cell, will be posted to the Department’s website later this year.
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Grade 8 English Language Arts  
Reading Comprehension 
Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
13 Reading and Literature 15
14 Reading and Literature 15
15 Reading and Literature 12
16 Reading and Literature 15
17 Reading and Literature 12
18 Reading and Literature 15
19 Reading and Literature 15
20 Language 5
21 Language 5
22 Language 4
23 Reading and Literature 12
24 Reading and Literature 12
25 Reading and Literature 12
26 Reading and Literature 12
27 Reading and Literature 12
28 Reading and Literature 12
29 Reading and Literature 13
30 Reading and Literature 13
31 Reading and Literature 13
32 Reading and Literature 13
33 Reading and Literature 13
34 Reading and Literature 13
35 Reading and Literature 13
36 Reading and Literature 13
37 Reading and Literature 13
38 Language 5
39 Language 4
40 Reading and Literature 13
VIII. English Language Arts, Grade 10
A. Composition
B. Reading Comprehension
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Grade 10 English Language Arts Test
Test Structure
The grade 10 MCAS English Language Arts test was presented in the following two parts:
■	  the ELA Composition test, which used a writing prompt to assess learning standards from the 
Massachusetts English Language Arts Curriculum Framework’s Composition strand
■	 the ELA Reading Comprehension test, which used multiple-choice and open-response questions to 
assess learning standards from the English Language Arts Curriculum Framework’s Language and 
Reading and Literature strands
A. Composition
The spring 2011 grade 10 MCAS English Language Arts Composition test and Composition Make-Up  
test were based on learning standards in the Composition strand of the Massachusetts English Language 
Arts Curriculum Framework (2001). The learning standards appear on  pages 72–83 of the Framework, 
which is available on the Department website at www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, ELA Composition test results are reported under the reporting categories Composition: 
Topic Development and Composition: Standard English Conventions. 
Test Sessions and Content Overview
The MCAS ELA Composition test included two separate test sessions, administered on the same day 
with a short break between sessions. During the first session, each student wrote an initial draft of a 
composition in response to the appropriate writing prompt on the next page. During the second session, 
each student revised his or her draft and submitted a final composition, which was scored in the areas 
of Topic Development and Standard English Conventions. The Scoring Guides for the MCAS English 
Language Arts Composition are available at www.doe.mass.edu/mcas/student/elacomp_scoreguide.html.
Reference Materials and Tools
At least one English-language dictionary per classroom was provided for student use during ELA 
Composition test sessions. The use of bilingual dictionaries was allowed for current and former limited 
English proficient students only. No other reference materials or tools were allowed during either ELA 
Composition test session. 
Cross-Reference Information
Framework general standards 19–22 are assessed by the ELA Composition.
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ID:281754 Common 
ID:273224 Common
English Language Arts Composition, Grade 10
WRITING PROMPT
Often in works of literature, a character stands up for something he or she believes in.
From a work of literature you have read in or out of school, select a character who 
stands up for something he or she believes in. In a well-developed composition, 
identify the character, describe how the character stands up for something he or she 
believes in, and explain how the character’s actions relate to the work as a whole.
Grade 10 Writing Prompt
Grade 10 Make-Up Writing Prompt
WRITING PROMPT
Often in works of literature, a character develops a friendship with or feelings of 
love for someone who is disapproved of by others.
From a work of literature you have read in or out of school, select a character who 
develops a friendship with or feelings of love for someone who is disapproved of by 
others. In a well-developed composition, identify the character, describe the character’s 
relationship, and explain how the relationship relates to the work as a whole.
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B. Reading Comprehension
The spring 2011 grade 10 MCAS English Language Arts Reading Comprehension test was based on 
learning standards in the two content strands of the Massachusetts English Language Arts Curriculum 
Framework (2001) listed below. Page numbers for the learning standards appear in parentheses.
■	 Language (Framework, pages 19–26)
■	 Reading and Literature (Framework, pages 35–64)
The English Language Arts Curriculum Framework is available on the Department website at 
www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, ELA Reading Comprehension test results are reported under two MCAS reporting 
categories: Language and Reading and Literature, which are identical to the two framework content 
strands listed above.
Test Sessions and Content Overview
The MCAS grade 10 ELA Reading Comprehension test included three separate test sessions. Sessions 1 
and 2 were both administered on the same day, and Session 3 was administered on the following day. Each 
session included selected readings, followed by multiple-choice and open-response questions. Common 
reading passages and test items are shown on the following pages as they appeared in test booklets. Due 
to copyright restrictions, certain reading passages cannot be released to the public on the website. For 
further information, contact Student Assessment Services at 781-338-3625.
Reference Materials and Tools
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during all three ELA Reading Comprehension test sessions. No other reference 
materials were allowed during any ELA Reading Comprehension test session. 
Cross-Reference Information
The table at the conclusion of this chapter indicates each item’s reporting category and the framework 
general standard it assesses. The correct answers for multiple-choice questions are also displayed in the 
table.
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Reading CompRehension: session 1
DIRECTIONS
This session contains three reading selections with sixteen multiple-choice questions and two open-
response questions. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
In the book Candyfreak, Steve Almond investigates candy manufacturers and the interesting people behind 
them. Read the excerpt and answer the questions that follow.
from CANDYFREAK
by Steve Almond
Students read a selection from Candyfreak and then answered questions 
1 through 9 that follow on pages 106 through 108 of this document.
Due to copyright restrictions, the selection cannot be released to the 
public over the Internet. For more information, see the copyright citation 
below.
Candyfreak by Steve Almond. Copyright © 2004 by Steve Almond. 
Reprinted by permission of Algonquin Books of Chapel Hill.
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Due to copyright restrictions, the selection that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on the previous page.
105
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Due to copyright restrictions, the selection that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on page 103.
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ID:284606 C Common EQ
●1	 In paragraph 1, what does the repetition 
of the word “actual” suggest about the 
author?
A. He hopes to have access to a 
lot of free candy.
B. He wants to be employed by a 
candy company.
C. He wants firsthand experience with 
the candy business.
D. He regrets the disappearance of so 
many candy companies.
ID:284608 A Common EQ
●2	 What does the author mainly emphasize 
in paragraph 2?
A. how important Cambridge Brands 
candy was to his childhood
B. how much candy he was allowed to 
eat during his childhood
C. how important candy making was to 
the city of Boston
D. how many different types of candy 
the factories made
ID:284613 D Common EQ
	●3	 In paragraph 6, what is the most likely 
reason the author refers to the Cadburys 
and Rowntrees?
A. to show where he learned about the 
candy industry
B. to show that the candy industry has 
become less inventive
C. to show how much literature is 
devoted to the craft of candy 
making
D. to show that candy makers have 
always been suspicious of one 
another
ID:284615 D Common EQ
	●4	 Which characteristic of a mole makes 
the metaphor in paragraph 6 effective?
A. its insect diet
B. its dark color
C. its miniscule size
D. its burrowing behavior
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ID:284618 C Common EQ
	●5	 Based on paragraph 8, which of the 
following examples most closely 
parallels how patent laws work in the 
candy industry?
A. Ford and Mazda enter a partnership 
to build a new hybrid car.
B. An inventor creates a new baby toy 
and sells it to a toy company.
C. Microsoft makes a product identical 
to Apple’s iPod but calls it 
something else.
D. Two inventors argue about who was 
the first to invent a new aluminum 
can top. 
ID:284623 D Common EQ
	●6	 In paragraph 11, what does the phrase 
“On the other hand” introduce?
A. a description of the Nestlé 
Company
B. an analysis of the increasing cost 
of candy
C. an explanation of the Wonderball’s 
popularity
D. a justification of the candy 
companies’ actions
ID:284625 D Common EQ
	●7	 Based on the excerpt, what is the most 
likely reason Joël Glenn Brenner is glad 
she no longer reports about the candy 
industry?
A. She was not paid very well.
B. She was not very curious about 
the topic.
C. She felt sorry for the companies 
that failed.
D. She found it hard to get access to 
the company.
ID:284617 A Common EQ
	●8	 Which of the following is closest in 
meaning to the phrase “sussing out” as 
it is used in paragraph 7?
A. uncovering
B. discussing
C. protecting
D. spreading
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Question 9 is an open-response question.
•  Read the question carefully.
•  Explain your answer.
•  Add supporting details.
•  Double-check your work.
Write your answer to question 9 in the space provided in your Student Answer Booklet.
ID:284635 Common EQ
●9	 Based on the excerpt, explain why it is important for candy companies to keep their 
manufacturing processes secret. Support your answer with relevant and specific information 
from the excerpt.
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Frederick Douglass
  When it is finally ours, this freedom, this liberty, this beautiful
  and terrible thing, needful to man as air,
  usable as earth; when it belongs at last to all,
  when it is truly instinct, brain matter, diastole, systole,1
 5  reflex action; when it is finally won; when it is more
  than the gaudy mumbo jumbo of politicians:
  this man, this Douglass, this former slave, this Negro
  beaten to his knees, exiled, visioning a world
  where none is lonely, none hunted, alien,
10  this man, superb in love and logic, this man
  shall be remembered. Oh, not with statues’ rhetoric,2
  not with legends and poems and wreaths of bronze alone,
  but with the lives grown out of his life, the lives
  fleshing his dream of the beautiful, needful thing.
 — Robert Hayden
Frederick Douglass was a former slave who became the most prominent abolitionist of the nineteenth 
century. Read Robert Hayden’s poem about this famous American and answer the questions that follow.
“Frederick Douglass” by Robert Hayden, from Collected Poems of Robert Hayden. Copyright © 1966 by Robert Hayden. Reprinted by permission 
of Liveright Publishing Corporation.
 1 diastole, systole — the beats of the heart
 2 rhetoric — fancy language
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ID:286709 B Common EQ
●10	 What is the most likely reason the poet 
writes one long sentence in lines 1–11?
A. to represent Douglass’s many 
supporters
B. to emphasize the difficult struggle 
for liberty
C. to emphasize Douglass’s many 
accomplishments
D. to represent the complicated 
inscriptions on the statues
ID:286712 B Common EQ
	●11	 In lines 2 and 3, what is the most likely 
reason the poet compares freedom to 
earth and air?
A. to show freedom is 
hard to achieve
B. to suggest freedom is 
essential to human life
C. to suggest freedom can 
be overwhelming to some
D. to show freedom can be 
interpreted in many ways
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ID:286717 D Common EQ
	●12	 Based on lines 7–9, what effect did 
Douglass’s past have on him?
A. He wanted to exact revenge on those 
who hurt him.
B. He became withdrawn from society 
as he grew older.
C. He became discouraged about the 
possibility of peace.
D. He wanted to ensure others would 
not experience what he did.
ID:286720 C Common EQ
	●13	 Based on the poem, what is the most 
important representation of Douglass’s 
significance?
A. the buildings dedicated  
to him
B. the tributes given to him  
in speeches
C. the people who benefit from  
his work
D. the people who have written  
about him
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The narrator of The Things They Carried reflects on the experiences of the soldiers who fought in the 
Vietnam War in the 1960s and 1970s. Read the excerpt and answer the questions that follow. 
from The Things They Carried
by Tim O’Brien
1 USO — United Service Organizations
2 joss sticks — sticks of incense
3 The Stars and Stripes — a military newspaper
4 humping — a slang term for carrying a heavy load
They carried USO1 stationery and pencils and pens. They carried Sterno, safety pins, 
trip flares, signal flares, spools of wire, razor blades, chewing tobacco, liberated joss 
sticks2 and statuettes of the smiling Buddha, candles, grease pencils, The Stars and 
Stripes,3 fingernail clippers, Psy Ops leaflets, bush hats, bolos, and much more. 
Twice a week, when the resupply choppers came in, they carried hot chow in green 
mermite cans and large canvas bags filled with iced beer and soda pop. They carried 
plastic water containers, each with a two-gallon capacity. Mitchell Sanders carried 
a set of starched tiger fatigues for special occasions. Henry Dobbins carried Black 
Flag insecticide. Dave Jensen carried empty sandbags that could be filled at night 
for added protection. Lee Strunk carried tanning lotion. Some things they carried in 
common. Taking turns, they carried the big PRC-77 scrambler radio, which weighed 
30 pounds with its battery. They shared the weight of memory. They took up what 
others could no longer bear. Often, they carried each other, the wounded or weak. 
They carried infections. They carried chess sets, basketballs, Vietnamese-English 
dictionaries, insignia of rank, Bronze Stars and Purple Hearts, plastic cards imprinted 
with the Code of Conduct. They carried diseases, among them malaria and dysentery. 
They carried lice and ringworm and leeches and paddy algae and various rots and 
molds. They carried the land itself — Vietnam, the place, the soil — a powdery 
orange-red dust that covered their boots and fatigues and faces. They carried the 
sky. The whole atmosphere, they carried it, the humidity, the monsoons, the stink of 
fungus and decay, all of it, they carried gravity. They moved like mules. By daylight 
they took sniper fire, at night they were mortared, but it was not battle, it was just 
the endless march, village to village, without purpose, nothing won or lost. They 
marched for the sake of the march. They plodded along slowly, dumbly, leaning 
forward against the heat, unthinking, all blood and bone, simple grunts, soldiering 
with their legs, toiling up the hills and down into the paddies and across the rivers 
and up again and down, just humping,4 one step and then the next and then another, 
but no volition, no will, because it was automatic, it was anatomy, and the war 
was entirely a matter of posture and carriage, the hump was everything, a kind of 
inertia, a kind of emptiness, a dullness of desire and intellect and conscience and 
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hope and human sensibility. Their principles were in their feet. Their calculations 
were biological. They had no sense of strategy or mission. They searched the villages 
without knowing what to look for, not caring, kicking over jars of rice, frisking 
children and old men, blowing tunnels, sometimes setting fires and sometimes not, 
then forming up and moving on to the next village, then other villages, where it would 
always be the same. They carried their own lives. The pressures were enormous. 
In the heat of early afternoon, they would remove their helmets and flak jackets, 
walking bare, which was dangerous but which helped ease the strain. They would 
often discard things along the route of march. Purely for comfort, they would throw 
away rations, blow their Claymores and grenades, no matter, because by nightfall 
the resupply choppers would arrive with more of the same, then a day or two later 
still more, fresh watermelons and crates of ammunition and sunglasses and woolen 
sweaters — the resources were stunning — sparklers for the Fourth of July, colored 
eggs for Easter — it was the great American war chest — the fruits of science, 
the smokestacks, the canneries, the arsenals at Hartford, the Minnesota forests, the 
machine shops, the vast fields of corn and wheat — they carried like freight trains; 
they carried it on their backs and shoulders — and for all the ambiguities of Vietnam, 
all the mysteries and unknowns, there was at least the single abiding certainty that 
they would never be at a loss for things to carry.
The Things They Carried by Tim O’Brien. Copyright © 1990 by Tim O’Brien. Reprinted by permission of Houghton Mifflin Harcourt 
Publishing Company. 
35
40
45
114
Reading Comprehension Session 1
ID:285129 B Common EQ
●14	 Read the sentences from lines 12 and 13 
in the box below.
They took up what others could no 
longer bear. Often, they carried each 
other, the wounded or weak.
What do the sentences mainly 
emphasize?
A. the long duration of the war
B. the strong bond among the soldiers 
C. the overwhelming support for 
the war
D. the growing frustration of the 
soldiers
ID:285131 B Common EQ
●15	 What is emphasized by the length and 
rhythm of the sentence in lines 24–31?
A. the changing of the seasons
B. the perseverance of the soldiers
C. the consistency of the landscape
D. the variety of items the soldiers needed
ID:285133 B Common EQ
	●16	 Read the examples from the excerpt in 
the box below.
• . . . nothing won or lost.
• They searched the villages without 
knowing what to look for, . . .
• . . . sometimes setting fires and 
sometimes not, . . .
 What do the examples show about 
the soldiers?
A. They were not properly 
trained.
B. They were not driven by a 
larger purpose.
C. They were concerned about 
the local people.
D. They were disappointed by 
the lack of community.
ID:285142 A Common EQ
	●17	 Read the phrase from lines 47 and 48 in 
the box below.
. . . and for all the ambiguities of 
Vietnam, all the mysteries and 
unknowns, . . .
 When the author refers to Vietnam’s 
ambiguities, he means that Vietnam is
A. difficult to understand.
B. suffering from poverty.
C. solving its own problems.
D. filled with beautiful areas.
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ID:285143 Common EQ
	●18	 Based on the excerpt, explain what the things the soldiers carried reveal about the soldiers’ 
experiences in Vietnam. Support your answer with relevant and specific information from the 
excerpt.
Question 18 is an open-response question.
•  Read the question carefully.
•  Explain your answer.
•  Add supporting details.
•  Double-check your work.
Write your answer to question 18 in the space provided in your Student Answer Booklet.
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Reading CompRehension: session 2
DIRECTIONS
This session contains one reading selection with eight multiple-choice questions and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
In this excerpt from The Fountainhead, 22-year-old architecture student Howard Roark is far from upset 
about being expelled from college. Read about how he reacts to his expulsion and answer the questions that 
follow.
from The Fountainhead
by Ayn Rand
The Stanton Institute of Technology stood on a hill, its crenelated walls raised as a crown 
over the city stretched below. It looked like a medieval fortress, with a Gothic cathedral grafted 
to its belly. The fortress was eminently suited to its purpose, with stout, brick walls, a few 
slits wide enough for sentries, ramparts behind which defending archers could hide, and corner 
turrets from which boiling oil could be poured upon the attacker—should such an emergency 
arise in an institute of learning. The cathedral rose over it in lace splendor, a fragile defense 
against two great enemies: light and air.
The Dean’s office looked like a chapel, a pool of dreamy twilight fed by one tall window of 
stained glass. The twilight flowed in through the garments of stiff saints, their arms contorted at 
the elbows. A red spot of light and a purple one rested respectively upon two genuine gargoyles 
squatting at the corners of a fireplace that had never been used. A green spot stood in the center 
of a picture of the Parthenon, suspended over the fireplace.
When Roark entered the office, the outlines of the Dean’s figure swam dimly behind his desk, 
which was carved like a confessional. He was a short, plumpish gentleman whose spreading 
flesh was held in check by an indomitable dignity.
“Ah, yes, Roark,” he smiled. “Do sit down, please.”
Roark sat down. The Dean entwined his fingers on his stomach and waited for the plea he 
expected. No plea came. The Dean cleared his throat.
“It will be unnecessary for me to express my regret at the unfortunate event of this morning,” 
he began, “since I take it for granted that you have always known my sincere interest in your 
welfare.”
“Quite unnecessary,” said Roark.
The Dean looked at him dubiously, but continued:
“Needless to say, I did not vote against you. I abstained entirely. But you may be glad 
to know that you had quite a determined little group of defenders at the meeting. Small, but 
determined. Your professor of structural engineering acted quite the crusader on your behalf. So 
did your professor of mathematics. Unfortunately, those who felt it their duty to vote for your 
expulsion quite outnumbered the others. Professor Peterkin, your critic of design, made an issue 
of the matter. He went so far as to threaten us with his resignation unless you were expelled. 
You must realize that you have given Professor Peterkin great provocation.”
1
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“I do,” said Roark.
“That, you see, was the trouble. I am speaking of your attitude towards the subject of 
architectural design. You have never given it the attention it deserves. And yet, you have been 
excellent in all the engineering sciences. Of course, no one denies the importance of structural 
engineering to a future architect, but why go to extremes? Why neglect what may be termed 
the artistic and inspirational side of your profession and concentrate on all those dry, technical, 
mathematical subjects? You intended to become an architect, not a civil engineer.”
“Isn’t this superfluous?” Roark asked. “It’s past. There’s no point in discussing my choice 
of subjects now.”
“I am endeavoring to be helpful, Roark. You must be fair about this. You cannot say that 
you were not given many warnings before this happened.”
“I was.”
The Dean moved in his chair. Roark made him uncomfortable. Roark’s eyes were fixed on 
him politely. The Dean thought, there’s nothing wrong with the way he’s looking at me, in fact 
it’s quite correct, most properly attentive; only, it’s as if I were not here.
“Every problem you were given,” the Dean went on, “every project you had to design—what 
did you do with it? Every one of them done in that—well, I cannot call it a style—in that 
incredible manner of yours. It is contrary to every principle we have tried to teach you, contrary 
to all established precedents and traditions of Art. You may think you are what is called a 
modernist, but it isn’t even that. It is . . . it is sheer insanity, if you don’t mind.”
“I don’t mind.”
“When you were given projects that left the choice of style up to you and you turned in one 
of your wild stunts—well, frankly, your teachers passed you because they did not know what 
to make of it. But, when you were given an exercise in the historical styles, a Tudor chapel or 
a French opera house to design—and you turned in something that looked like a lot of boxes 
piled together without rhyme or reason—would you say it was an answer to an assignment or 
plain insubordination?”
“It was insubordination,” said Roark.
“We wanted to give you a chance—in view of your brilliant record in all other subjects. But 
when you turn in this—” the Dean slammed his fist down on a sheet spread before him—“this 
as a Renaissance villa for your final project of the year—really, my boy, it was too much!”
The sheet bore a drawing—a house of glass and concrete. In the corner there was a sharp, 
angular signature: Howard Roark.
“How do you expect us to pass you after this?”
“I don’t.”
“You left us no choice in the matter. Naturally, you would feel bitterness toward us at this 
moment, but . . .”
“I feel nothing of the kind,” said Roark quietly. “I owe you an apology. I don’t usually let 
things happen to me. I made a mistake this time. I shouldn’t have waited for you to throw me 
out. I should have left long ago.”
“Now, now, don’t get discouraged. This is not the right attitude to take. Particularly in view 
of what I am going to tell you.”
The Dean smiled and leaned forward confidentially, enjoying the overture to a good deed.
“Here is the real purpose of our interview. I was anxious to let you know as soon as 
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possible. I did not wish to leave you disheartened. Oh, I did, personally, take a chance with 
the President’s temper when I mentioned this to him, but . . . Mind you, he did not commit 
himself, but . . . Here is how things stand: now that you realize how serious it is, if you take 
a year off, to rest, to think it over—shall we say to grow up?—there might be a chance of our 
taking you back. Mind you, I cannot promise anything—this is strictly unofficial—it would be 
most unusual, but in view of the circumstances and of your brilliant record, there might be a 
very good chance.”
Roark smiled. It was not a happy smile, it was not a grateful one. It was a simple, easy 
smile and it was amused.
“I don’t think you understood me,” said Roark. “What made you suppose that I want to 
come back?”
“Eh?”
“I won’t be back. I have nothing further to learn here.”
“I don’t understand you,” said the Dean stiffly.
“Is there any point in explaining? It’s of no interest to you any longer.”
“You will kindly explain yourself.”
“If you wish. I want to be an architect, not an archeologist. I see no purpose in doing 
Renaissance villas. Why learn to design them, when I’ll never build them?”
“My dear boy, the great style of the Renaissance is far from dead. Houses of that style are 
being erected every day.”
“They are. And they will be. But not by me.”
“Come, come, now, this is childish.”
“I came here to learn about building. When I was given a project, its only value to me was 
to learn to solve it as I would solve a real one in the future. I did them the way I’ll build them. 
I’ve learned all I could learn here—in the structural sciences of which you don’t approve. One 
more year of drawing Italian post cards would give me nothing.”
An hour ago the Dean had wished that this interview would proceed as calmly as possible. 
Now he wished that Roark would display some emotion; it seemed unnatural for him to be so 
quietly natural in the circumstances.
“Do you mean to tell me that you’re thinking seriously of building that way, when and if 
you are an architect?”
“Yes.”
“My dear fellow, who will let you?”
“That’s not the point. The point is, who will stop me?”
“Look here, this is serious. I am sorry that I haven’t had a long, earnest talk with you much 
earlier. . . . I know, I know, I know, don’t interrupt me, you’ve seen a modernistic building or 
two, and it gave you ideas. But do you realize what a passing fancy that whole so-called modern 
movement is? You must learn to understand—and it has been proved by all authorities—that 
everything beautiful in architecture has been done already. There is a treasure mine in every 
style of the past. We can only choose from the great masters. Who are we to improve upon 
them? We can only attempt, respectfully, to repeat.”
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ID:279596 C Common EQ
	●19	 Based on paragraph 1, what is suggested 
by comparing the school to a medieval 
fortress?
A. Roark’s ideas about architecture 
are impractical.
B. Roark will ultimately accept the 
Dean’s opinion.
C. The school will protect itself against 
outside influences.
D. The school is prepared for any 
natural disaster.
ID:279601 A Common EQ
	●20	 Based on paragraph 5, what does the 
Dean assume about Roark?
A. that he wants to return to school
B. that he is a talented architect
C. that he refuses to work hard
D. that he might cause trouble
ID:279606 C Common EQ
	●21	 Based on paragraphs 16–20, what is the 
main reason Roark was expelled?
A. He showed little skill in designing 
buildings.
B. He was critical of the other students’ 
designs.
C. He rejected the traditional models 
of building design.
D. He designed buildings that would 
be impossible to build.
“Why?” asked Howard Roark.
No, thought the Dean, no, he hasn’t said anything else; it’s a perfectly innocent word; he’s 
not threatening me.
“But it’s self-evident!” said the Dean.
“Look,” said Roark evenly, and pointed at the window. “Can you see the campus and the 
town? Do you see how many men are walking and living down there? Well, I don’t give a damn 
what any or all of them think about architecture—or about anything else, for that matter.” 
47
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The Fountainhead by Ayn Rand. Copyright renewed © 1996 by Leonard Peikoff, Paul Gitlin, and Eugene Winick. Reprinted by permission of 
Leonard Peikoff.
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ID:279607 D Common EQ
●22	 Read Roark’s statements from the 
excerpt in the box below.
• “I don’t usually let things happen
to me.” (paragraph 25)
• “I have nothing further to learn 
here.” (paragraph 32)
• “They are. And they will be. But 
not by me.” (paragraph 38)
What do the statements show about 
Roark?
A. He is confused by the Dean’s 
comments.
B. He is happy about his second 
chance.
C. He is hurt by the Dean’s viewpoint.
D. He is confident about his destiny.
ID:279608 C Common EQ
●23	 Read the Dean’s statement from 
paragraph 28 in the box below.
“Oh, I did, personally, take a chance 
with the President’s temper when I 
mentioned this to him, . . .”
What is the Dean’s purpose in the 
statement?
A. to show that the Dean is friendly 
with the President
B. to show that the President thinks 
highly of Roark
C. to suggest that Roark should be 
thankful that the Dean took the risk
D. to suggest that the President wants 
to talk directly with Roark
ID:279609 D Common EQ
	●24	 In paragraph 36, what is the most likely 
reason Roark makes the distinction 
between being an architect and being 
an archeologist?
A. to show that being an architect is 
difficult
B. to show that archeologists are 
unimportant 
C. to show that archeologists earn 
high salaries
D. to show that he wants to modernize 
architecture
ID:279620 D Common EQ
	●25	 What is the main reason the mood of 
the excerpt grows more intense?
A. Roark and the Dean begin to dislike 
each other.
B. Roark realizes the Dean will not 
allow him back in school.
C. Roark’s love for architecture is not 
as strong as the Dean’s.
D. Roark’s and the Dean’s philosophical 
differences become more apparent.
ID:279617 C Common EQ
	●26	 Based on paragraph 9, a crusader is 
someone who
A. travels great distances.
B. teaches someone a craft.
C. fights in support of a cause.
D. creates new ways of doing things.
121
Reading Comprehension Session 2
ID:279621 Common EQ
	●27	 Based on the excerpt, explain how Roark controls the meeting with the Dean. Support your 
answer with relevant and specific information from the excerpt.
Question 27 is an open-response question.
•  Read the question carefully.
•  Explain your answer.
•  Add supporting details.
•  Double-check your work.
Write your answer to question 27 in the space provided in your Student Answer Booklet.
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DIRECTIONS
This session contains two reading selections with twelve multiple-choice questions and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
Learn about fencing in the article “Fencing Essentials” and answer the questions that follow. 
Fencing Essentials
1
2
3
4
5
Fencing originated in the techniques of swordsmanship used in dueling. During the 
Renaissance, the vigorous Italian style of fencing, 
based on the use of the rapier,* predominated 
in Europe. The épée (ay-PAY), or small sword, 
was invented in France during the eighteenth 
century, giving rise to a more formal, 
restrained style of fencing. The rules of 
modern fencing are for the most part 
derived from the French style, and 
many of the sport’s technical terms 
are French words.
There are three forms of 
fencing, defined by the type 
of weapon used: foil, épée, 
or saber.
Officials
Bouts are judged by a 
referee who applies the 
right-of-way rules and 
awards touches.
The referee is assisted 
by two ground judges; 
when nonelectric weapons 
are used, there are four ground judges.
The referee has the authority to halt a bout if the play of the competitors is 
dangerous or contrary to the rules, or if one of the competitors is disarmed or 
leaves the piste.
14
 m 2 
m
3 
m
2 
m
Rear limit
Last 2 m of piste
On guard line
Center line
Start of 2-m
signal area
Extensions of piste
Point to point
Fencers combat each other on a narrow strip called the “piste.”
* rapier — a long, slender sword used in the sixteenth and seventeenth centuries
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The piste (peest)
The field of play is known as the piste. It measures 14 m (46 ft) in length and 
1.5 to 2 m (5 to 6½ ft) in width. It may be made of various materials, such as 
cork, rubber, or plastic. In competitions where electrical apparatus is used to 
detect hits, a metallic mesh covers the piste.
Players 
Forms of Competition
Two opponents are involved in a “bout.” In individual competitions, the result of a 
competition is the aggregate of the bouts.
In team competitions, the aggregate of the bouts fought between the fencers 
of two different teams is called a “match.” The winner of a team competition is 
decided on an aggregate of the matches.
Competitions are distinguished by weapons; by the competitors’ sex, age, or 
occupation (e.g., military, students); and by whether they are for individuals or for 
teams.
Competitions are said to be by “direct elimination” when the competitors are 
eliminated as soon as they have received their first defeat, or after their second, 
if the rules specify a system “with repêchage (reh-peh-SHAHJ).” A pool is the 
meeting of several competitors (or of all the competitors), each of whom fences 
all the others in order to establish a rank.
Equipment
The three types of weapons are called the foil, épée, and saber. The blades 
of all three are made of tempered steel, the blunted 
end forming the “button.” A variety of handles exist, 
including the Italian grip, which has a crossbar and is 
used with a wrist strap, and the French grip, which is 
slightly curved and has a pommel (or knob) at the end.
As it is light and flexible, the foil is used by most 
beginners. The épée is similar to the foil, but it has a 
larger hand guard and is heavier and more rigid. The 
design of the saber is based on that of the cavalryman’s 
weapon, and it requires a cut-and-thrust technique based 
on military swordplay.
A fencer wears a protective face mask made of 
fine wire mesh, and a jacket, over which the plastron, 
a metallic chest protector, is worn. Women wear breast 
protectors made of metal or other rigid material. The 
sword hand is protected by a glove. The jacket, which 
must be white or a pale color, overlaps breeches or 
trousers. These are buttoned or fastened below the knee 
or at the ankle, respectively.
15 cm blade
insulation for
electric foil
11
0 
cm
 m
ax
18 cm max
20 cm max
Foil
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Electrical weapons are used in formal competitions to increase the accuracy of 
scoring. The weapons are wired. When the weapon blade’s button makes contact 
with the opponent’s metallic plastron, electricity is conducted to a body wire. The 
hit registers on an electrical scoring apparatus: when a touch is scored, a light 
flashes on a screen on the sidelines. The referee awards touches accordingly.
Because fencing is a potentially hazardous sport, participants have to accept 
responsibility for safety, both for themselves and for others. Weapons and 
protective clothing must meet prescribed safety standards. Before competitions, 
clothing and weapons are checked. As well as checking for safety, officers ensure 
that electrical components such as the body wire will register touches accurately.
How to play
Fencing tactics depend on fundamental stances and movements; defensive and 
attacking motions stem from the basic “on-guard” position, in which the knees are 
flexed, the rear arm crooked upwards, and the sword arm partly extended towards 
the opponent. The “lunge,” the basic attacking action, is executed by stabbing at 
the target with the sword arm and thrusting forward on the front leg.
A defensive movement of the blade intended to block an attack is called a 
“parry.” There are eight main parries in foil and épée fencing, each one designed 
to protect a different part of the body against attack. In saber fencing, there are 
just five parries. (The parries bear the names of the Old French words meaning 
“first” to “eighth”—prime, seconde, tierce, quarte, quinte, sixte, septime, and 
octave). The return thrust made immediately after a parry is known as a “riposte.” 
The “counter-riposte” is an offensive action made by the fencer who has parried 
the riposte.
How to win
Points are scored by touching valid parts of the opponent’s body with the blade. 
In foil fencing, only the touches to the torso count, whereas in épée fencing the 
entire body is valid. In saber fencing, only touches above the hips count—but the 
edge of the sword may be used as well.
When nonelectric weapons are used, thrusts with the point must reach their 
target clearly and distinctly in order to be counted. 
. . . 
Key rules
•  The competitors fence in their own ways and at their own risk with the 
one condition that they must observe the fundamental rules of fencing.
•  All bouts or matches must preserve the character of a courteous and frank 
encounter. All irregular actions (such as collisions, disorderly fencing, falls, 
irregular movements on the piste, hits achieved with undue violence, hits 
made while falling) are strictly forbidden.
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ID:287500 B Common EQ
	●28	 Based on the title “Fencing Essentials,” 
the purpose of the article is to
A. compare other sports with fencing.
B. provide basic facts about fencing.
C. show people the risks of fencing.
D. persuade people to start fencing.
ID:285194 D Common EQ
	●29	 Based on paragraphs 4 and 14, what is 
the most likely reason there are four 
ground judges when nonelectric weapons 
are used?
A. Fencers need more help with 
nonelectric weapons.
B. Fencers tend to be more aggressive 
with nonelectric weapons.
C. It is harder to read the screen when 
there are no electric weapons.
D. It is harder to determine touches 
when there are no electric weapons.
•  Before the beginning of the bout the two fencers perform a fencing salute 
to their opponent, to the spectators, and to the referee. The fencing salute 
is performed by lifting the weapon guard up to the chin. (If one of the two 
fencers does not comply with this rule, he receives a red card.) When the 
final hit has been scored, the bout is not ended until the two fencers have 
saluted each other, the audience, and the referee.
•  At foil it is forbidden, during the course of fencing, to advance the 
shoulder of the non-sword arm in front of the shoulder of the sword arm.
•  The fencer, whether on or off the piste, must keep his mask on until the 
referee calls halt.
•  Bodily contact between the competitors (known as corps à corps) is 
forbidden, even without brutality or violence.
• It is forbidden to turn one’s back to one’s opponent during the bout.
22
23
24
25
26
“Fencing Essentials,” from The Book of Rules: A Visual Guide to the Laws of Every Commonly Played Sport and Game. Copyright © 1998 by 
Facts on File, Inc. Reprinted by permission of Facts on File, Inc., via Copyright Clearance Center.
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ID:285201 D Common EQ
●30	 What is the main purpose of
paragraphs 7–10?
A. to contrast individual with team 
competitions
B. to describe how to score fencing 
competitions
C. to show what kinds of people enter 
competitions
D. to show how fencing competitions 
are organized
ID:285204 D Common EQ
●31	 Based on the article, which of the 
following bouts requires a unique style 
of fencing?
A. a bout in which experts use  
the foil 
B. a bout in which beginners use  
the foil
C. a bout in which competitors use  
the épée
D. a bout in which competitors use  
the saber
ID:285212 C Common EQ
●32	 What do paragraphs 21 and 22 suggest 
about fencers’ personal conduct?
A. Fencers must honor the European 
traditions of the sport.
B. Fencers must become expert in using 
both the foil and the saber.
C. Fencers must show respect for both 
the sport and their opponents.
D. Fencers must attempt to engage the 
participation of the audience.
ID:285190 C Common EQ
	●33	 What does the information in 
parentheses in paragraph 1 provide?
A. a definition
B. a place name
C. a pronunciation
D. a different spelling 
ID:285210 B Common EQ
	●34	 Based on paragraph 17, what is the 
English meaning of the French word 
riposte?
A. revolution
B. response
C. request
D. retreat
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Question 35 is an open-response question.
•  Read the question carefully.
•  Explain your answer.
•  Add supporting details.
•  Double-check your work.
Write your answer to question 35 in the space provided in your Student Answer Booklet.
ID:285217 Common EQ
	●35	 Based on the article, describe the precautions that are taken to ensure the safety of fencers. 
Support your answer with relevant and specific information from the article.
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The Burial at Thebes is the poet Seamus Heaney’s translation of the ancient Greek play Antigone, by 
Sophocles. As the excerpt begins, Antigone is defying King Creon’s order by administering burial rites to 
her brother, Polyneices. Polyneices had been declared by Creon to be a traitor to Thebes in a civil war. 
Read the excerpt and answer the questions that follow.
from THE BURIAL AT  THEBES
A	Version	of	Sophocles’	Antigone
Translated by Seamus Heaney
Students read a selection from The Burial at Thebes: A Version of 
Sophocles’ Antigone and then answered questions 36 through 40 that 
follow on page 133 of this document.
Due to copyright restrictions, the selection cannot be released to the 
public over the Internet. For more information, see the copyright citation 
below.
The Burial at Thebes: A Version of Sophocles’ Antigone by Seamus 
Heaney. Copyright © 2004 by Seamus Heaney. Reprinted by permission 
of Farrar, Straus and Giroux, LLC.
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Due to copyright restrictions, the selection that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on the previous page.
130
Reading Comprehension Session 3
Due to copyright restrictions, the selection that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on page 128.
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Due to copyright restrictions, the selection that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on page 128.
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Due to copyright restrictions, the selection that appeared on this page 
cannot be released to the public over the Internet. For more information, 
see the citation on page 128.
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ID:259108 C Common EQ
	●36	 In line 17, why are Antigone’s actions 
compared to those of a “wild bird round 
an empty nest”?
A. to show her love of nature
B. to show her fear of the guards
C. to show the instinctive nature of 
her reaction
D. to show the surprising speed of 
her movements
ID:259121 C Common EQ
	●37	 In lines 65–68, the comparison of 
Antigone to iron and a horse suggests that 
Creon believes
A. she is reliable.
B. she is like her father.
C. she will be brought under control.
D. she will continue to be dangerous.
ID:259131 D Common EQ
	●38	 Based on the excerpt, which of the 
following best describes what motivates 
Antigone?
A. her fear of death
B. her distrust of the gods
C. her disrespect for the king
D. her sense of religious duty
ID:263971 A Common EQ
	●39	 In line 48, what does the word immutable 
suggest about the gods’ laws?
A. They cannot be changed.
B. They do not apply to humans.
C. They are difficult to understand.
D. They are less important than the 
king’s laws.
ID:259136 A Common EQ
	●40	 Which phrase would be the best 
replacement for the word flaunting
as it is used in line 73?
A. obviously displaying
B. carefully explaining
C. feeling remorse for
D. searching hard for
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Grade 10 English Language Arts 
Reading Comprehension  
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 106 Reading and Literature 15 C
2 106 Reading and Literature 13 A
3 106 Reading and Literature 13 D
4 106 Reading and Literature 15 D
5 107 Reading and Literature 13 C
6 107 Reading and Literature 13 D
7 107 Reading and Literature 13 D
8 107 Language 4 A
9 108 Reading and Literature 13
10 110 Reading and Literature 14 B
11 110 Reading and Literature 14 B
12 111 Reading and Literature 8 D
13 111 Reading and Literature 14 C
14 114 Reading and Literature 12 B
15 114 Reading and Literature 15 B
16 114 Reading and Literature 12 B
17 114 Language 4 A
18 115 Reading and Literature 12
19 119 Reading and Literature 12 C
20 119 Reading and Literature 12 A
21 119 Reading and Literature 12 C
22 120 Reading and Literature 12 D
23 120 Reading and Literature 12 C
24 120 Reading and Literature 12 D
25 120 Reading and Literature 15 D
26 120 Language 4 C
27 121 Reading and Literature 12
28 125 Reading and Literature 13 B
29 125 Reading and Literature 13 D
30 126 Reading and Literature 13 D
31 126 Reading and Literature 13 D
32 126 Reading and Literature 13 C
33 126 Language 5 C
34 126 Language 4 B
35 127 Reading and Literature 13
36 133 Reading and Literature 16 C
37 133 Reading and Literature 16 C
38 133 Reading and Literature 11 D
39 133 Language 4 A
40 133 Language 4 A
* Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, which are 
indicated by the shaded cells, will be posted to the Department’s website later this year.
IX. Mathematics, Grade 3
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Grade 3 Mathematics Test
The spring 2011 grade 3 MCAS Mathematics test was based on learning standards in the Massachusetts 
Mathematics Curriculum Framework (2000). The Framework identifies five major content strands, 
listed below. Specific learning standards for grade 3 are found in the Supplement to the Massachusetts 
Mathematics Curriculum Framework (2004). Page numbers for the grades 3–4 Framework learning 
standards and for the grade 3 Supplement standards appear in parentheses.
■	 Number Sense and Operations (Framework, pages 22–23; Supplement, pages 3–4)
■	  Patterns, Relations, and Algebra (Framework, page 32; Supplement, page 4)
■	  Geometry (Framework, page 40; Supplement, pages 4–5)
■	  Measurement (Framework, page 48; Supplement, page 5)
■	  Data Analysis, Statistics, and Probability (Framework, page 56; Supplement, pages 5–6)
The Mathematics Curriculum Framework and Supplement are available on the Department website 
at www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports 
and District Reports, Mathematics test results are reported under five MCAS reporting categories, 
which are identical to the five Mathematics Curriculum Framework content strands listed above.
Test Sessions
The MCAS grade 3 Mathematics test included two separate test sessions. Each session included 
multiple-choice, short-answer, and open-response questions. Approximately half of the common test 
items are shown on the following pages as they appeared in grade 3 test & answer booklets.
Reference Materials and Tools
Each student taking the grade 3 Mathematics test was provided with a plastic ruler and a grade 3 
Mathematics Tool Kit. A copy of the tool kit pieces used by students to answer question 3
immediately follows the last question in this chapter. An image of the ruler is not reproduced in this 
publication.
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both Mathematics test sessions. No calculators, other reference tools, or 
materials were allowed.
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework learning standard it assesses. The correct answers for released 
multiple-choice and short-answer questions are also displayed in the released item table.
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ID:212475 A Common
	●2	 Li put 60 muffins into boxes. She put 
exactly 6 muffins in each box.
 How many boxes did Li use?
A  10
B  12
C  15
D  20
Mathematics
SeSSion 1
You may use your tool kit and MCAS ruler during this session.  
You may not use a calculator during this session.
DIRECTIONS
This session contains eight multiple-choice questions, two short-answer questions, and one open-
response question. For multiple-choice questions, mark your answers by filling in the circle next to 
the best answer. For the short-answer and open-response questions, write your answer in the space 
provided below the question.
ID:206959 D Common
	●1	 Which of these is another way to
write 3280?
A  3 hundreds, 28 ones
B  3 hundreds, 28 tens
C  3 thousands, 28 ones
D  3 thousands, 28 tens
138
Mathematics Session 1
Question 3 is a short-answer question. Write your answer to this question in the Answer Box provided.
ID:252969 EBH608_rhombus.eps Common
You may use the shape labeled H from your tool kit to answer question 3.
	●3	 Dana drew the shape shown below.
H
 How many lines of symmetry does Dana’s shape have? Write your answer in the Answer Box 
below.
	●3	
Answer Box
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Question 4 is a short-answer question. Write your answer to this question in the Answer Box provided.
ID:281105 square with question mark Common
	●4	 What number belongs in the  below to make a true number sentence?
30 1  23 45 7
 In the Answer Box below, write the missing number that makes the number sentence true.
	●4	
Answer Box
140
Mathematics Session 1
Mark your choices for multiple-choice questions 5 through 10 by filling in the circle next to the  
best answer.
ID:294316 B Common
	●5	 Sanjiv bought two books at the
book fair.
• One book cost $3.19.
• The other book cost $5.80.
 Which estimate is closest to the total 
cost of the two books?
A  $8
B  $9
C  $10
D  $11
ID:282101 ER528_squares.eps [opt_a0 D Common
	●6	 Tom used tiles to make an ABBA 
pattern. Which of these could be the 
pattern that Tom made?
A  
B  
C  
D  
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ID:252908 EBH596_quads.eps [opt_a01 D Common
	●7	 Which of these shapes has exactly one 
pair of parallel sides?
A   
B   
C   
D   
ID:261810 A Common
	●8	 Andre wants to measure the weight of 
his backpack when it is full of books.
 Which unit should Andre use?
A  pound
B  inch
C  foot
D  ton
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ID:260524 D Common
	●9	 Which list shows all the multiples of 6 
that are between 1 and 20?
A  1, 2, 3, 6
B  1, 6, 20
C  6, 9, 12, 15
D  6, 12, 18
ID:253584 MCS067_buttons_plots.eps C Common
	●10	 The line plot below shows the number 
of buttons on the clothes worn by each 
student in a class one day.
0
Number of Buttons on Clothes
X
X
X
1
X
2
X
X
3
X
X
X
X
4
X
5
X
X
6
X
X
X
X
X
7
X
8
X
X
X
9 10
X
 How many students had fewer than
5 buttons on their clothes?
A   2
B   9
C  11
D  18
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Write your answers to parts (a) and (b) of open-response question 11 in the spaces provided. 
ID:241024 Number_Sentence_think_bub Common
	●11	 Ms. Gallo’s class is solving the problem in the box below.
•	 Emma had 26 stickers.
•	 She gave some stickers to Janet.
•	 Then Emma had 18 stickers left.
•	 How many stickers did she give to Janet?
a. Write a number sentence using subtraction that matches the problem.
This is a number sentence:
This is not a number sentence:
1
2
3
1 2 3
b. Write a number sentence using . or , that correctly compares the number of stickers 
Emma gave to Janet to the number of stickers Emma had left.
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Mathematics
SeSSion 2
You may use your tool kit and MCAS ruler during this session.  
You may not use a calculator during this session.
DIRECTIONS
This session contains five multiple-choice questions, one short-answer question, and one open-
response question. For multiple-choice questions, mark your answers by filling in the circle next to 
the best answer. For the short-answer and open-response questions, write your answer in the space 
provided below the question.
ID:281209 KF509-four_letters.eps [o C Common
	●12	 Which letter has two line segments that 
are parallel?
A  
B  
C  
D  
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ID:282990 piano_line_plot_ER578.eps A Common
	●13	 The line plot below shows the number of hours Ms. Jackson’s students practiced violin last week.
3 4 5
X
X
X
X
X
X
X
X
X
X
X
X
Number of Hours of Violin Practice
 Which of these pictographs shows the same data as the line plot?
\A 
Violin Practice
Key
stands for 2 students
3
4
5
Number
of Hours
Number
of Students
\B 
Violin Practice
Key
stands for 2 students
3
4
5
Number
of Hours
Number
of Students
\C 
Violin Practice
Key
stands for 2 students
3
4
5
Number
of Hours
Number
of Students
\D 
Violin Practice
Key
stands for 2 students
3
4
5
Number
of Hours
Number
of Students
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Question 14 is a short-answer question. Write your answer to this question in the Answer Box provided.
	●14	
Answer Box
ID:283007 Common
	●14	 How many minutes are in 2 12  hours?
 Write your answer in the Answer Box below.
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Mark your choices for multiple-choice questions 15 through 17 by filling in the circle next to the  
best answer.
ID:263123 question_mark_in_circle.e B Common
	●15	 Which symbol belongs in the  below 
to make the number sentence true?
5  1  8  4  1  4  1  4
A  1
B  .
C  5
D  ,
ID:227238 A Common
	●16	 What is 443 rounded to the
nearest hundred?
A  400
B  440
C  450
D  500
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ID:281979 A Common
	●17	 A store sells books. 
• In January, the store sold
812 books.
• In February, the store sold
845 books.
• In March, the store sold more 
books than in January but fewer 
books than in February.
 Which of these could be the number of 
books the store sold in March?
A  834
B  857
C  810
D  848
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Write your answers to parts (a) and (b) of open-response question 18 in the spaces provided.
ID:283021 shoes_socks_ER587.eps Common
	●18	 The chart below shows the shoes and socks that Maddy can choose to wear.
Shoes Socks
Gray (G)
Lace (L)
White (W)
Zigzags (Z)
Sneakers (S)
Dress
Shoes (D)
a. List all the different ways that Maddy can choose 1 kind of shoe and 1 kind of sock to wear.
b. What is the total number of different ways Maddy can choose 1 kind of shoe and 1 kind of sock?
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H
Z Z
Z Z
Z Z
Z Z
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Grade 3 Mathematics 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer  
(MC/SA)*
1 137 Number Sense and Operations 3.N.1 D
2 137 Number Sense and Operations 3.N.9 A
3 138 Geometry 3.G.6 2
4 139 Number Sense and Operations 3.N.7 45
5 140 Number Sense and Operations 3.N.12 B
6 140 Patterns, Relations, and Algebra 3.P.1 D
7 141 Geometry 3.G.1 D
8 141 Measurement 3.M.1 A
9 142 Number Sense and Operations 3.N.5 D
10 142 Data Analysis, Statistics, and Probability 3.D.3 C
11 143 Patterns, Relations, and Algebra 3.P.4
12 144 Geometry 3.G.4 C
13 145 Data Analysis, Statistics, and Probability 3.D.2 A
14 146 Measurement 3.M.2 150 minutes
15 147 Patterns, Relations, and Algebra 3.P.2 B
16 147 Number Sense and Operations 3.N.11 A
17 148 Number Sense and Operations 3.N.2 A
18 149 Data Analysis, Statistics, and Probability 3.D.4
*  Answers are provided here for multiple-choice items and short-answer items only. Sample responses and scoring guidelines for 
open-response items, which are indicated by shaded cells, will be posted to the Department’s website later this year.
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Grade 3 Mathematics 
Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
19 Measurement 3.M.3
20 Patterns, Relations, and Algebra 3.P.2
21 Data Analysis, Statistics, and Probability 3.D.3
22 Number Sense and Operations 3.N.8
23 Data Analysis, Statistics, and Probability 3.D.1
24 Number Sense and Operations 3.N.12
25 Number Sense and Operations 3.N.6
26 Measurement 3.M.4
27 Patterns, Relations, and Algebra 3.P.4
28 Patterns, Relations, and Algebra 3.P.3
29 Number Sense and Operations 3.N.13
30 Number Sense and Operations 3.N.3
31 Geometry 3.G.6
32 Data Analysis, Statistics, and Probability 3.D.3
33 Patterns, Relations, and Algebra 3.P.1
34 Measurement 3.M.5
35 Number Sense and Operations 3.N.4
36 Data Analysis, Statistics, and Probability 3.D.2
X. Mathematics, Grade 4
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Grade 4 Mathematics Test
The spring 2011 grade 4 MCAS Mathematics test was based on learning standards in the Massachusetts 
Mathematics Curriculum Framework (2000). The Framework identifies five major content strands, 
listed below. Page numbers for the grades 3–4 learning standards appear in parentheses.
■ Number Sense and Operations (Framework, pages 22–23)
■  Patterns, Relations, and Algebra (Framework, page 32)
■  Geometry (Framework, page 40)
■  Measurement (Framework, page 48)
■  Data Analysis, Statistics, and Probability (Framework, page 56)
The Mathematics Curriculum Framework is available on the Department website at 
www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, Mathematics test results are reported under five MCAS reporting categories, which are 
identical to the five Mathematics Curriculum Framework content strands listed above.
Test Sessions
The MCAS grade 4 Mathematics test included two separate test sessions. Each session included 
multiple-choice, short-answer, and open-response questions. Approximately half of the common test 
items are shown on the following pages as they appeared in test booklets.
Reference Materials and Tools
Each student taking the grade 4 Mathematics test was provided with a plastic ruler and a grade 4 
Mathematics Tool Kit. A copy of the tool kit pieces immediately follows the last question in this chapter. 
An image of the ruler is not reproduced in this publication.
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both Mathematics test sessions. No calculators, other reference tools, or 
materials were allowed. 
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework learning standard it assesses. The correct answers for released 
multiple-choice and short-answer questions are also displayed in the released item table.
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Mathematics
SeSSion 1
You may use your tool kit and MCAS ruler during this session.  
You may not use a calculator during this session.
DIRECTIONS
This session contains nine multiple-choice questions, two short-answer questions, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
ID:227560 AL4202_Sports.eps [stem_0 B Common
 ●1	 Travis put a ball pattern on his bedroom 
walls. The picture below shows the 
pattern repeated two times.
Start
 Travis continued the pattern all the way 
around his bedroom.  
 What is the 18th ball in the pattern?
A. 
B. 
C. 
D. 
ID:294559 A Common
 ●2	 There are 23 students in Mr. Leahy’s 
class. Each student wrote 34 journal 
entries this year. Mr. Leahy read all the 
journal entries. He used the number 
sentence below to find the number of 
journal entries he read.
23 34
 Which number sentence shows another 
way to find the number of journal 
entries Mr. Leahy read?
A. 34 23
B. 34 23
C. 23 34
D. 23 34
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ID:258216 A Common
 ●3	 What is 40,971 rounded to the
nearest ten thousand?
A. 40,000
B. 41,000
C. 42,000
D. 50,000
ID:247521 B Common
 ●4	 Which of the following is 15  written as 
a decimal?
A. 0.15
B. 0.2
C. 1.5
D. 2.0
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Questions 5 and 6 are short-answer questions. Write your answers to these questions in the boxes 
provided in your Student Answer Booklet. Do not write your answers in this test booklet. You may do 
your figuring in the test booklet.
ID:295242 EBH274_tile.eps Common
 ●5	 Brett put the nine tiles shown below into a jar.
blue red yellow blue green red blue green red
 All the tiles are the same size and shape. Brett is going to pick one tile out of the jar 
without looking.
 What color tile is Brett least likely to pick?
ID:279792 Common
 ●6	 Mr. Chavez is making wooden toys. He needs 7 nails to make each toy. He has 132 nails. 
 What is the total number of toys Mr. Chavez can make?
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Question 7 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 7 in the space provided in your Student Answer Booklet.
ID:281891 Common
 ●7	 The fourth-grade students at Jackson School are going on a field trip.
• There are 6 fourth-grade classes at the school.
• Each class has 24 students.
a. What is the total number of fourth-grade students at the school? Show or explain how you 
got your answer.
 All the fourth-grade students are going on the field trip.
b. The students will be riding on 3 buses. The same number of students will be riding on 
each bus. How many students will be riding on each bus? Show or explain how you got 
your answer.
 The teachers need to collect $7 from each student for the field trip. There are 115 students 
who have already paid.
c. What is the total amount of money, in dollars, that has already been paid? Show or explain 
how you got your answer.
d. What is the total amount of money, in dollars, that the teachers still need to collect? Show 
or explain how you got your answer.
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Mark your answers to multiple-choice questions 8 through 12 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
ID:218934 TK0406_lines.eps [opt_a01 A Common
 ●8	 Which of the following figures best 
represents perpendicular line segments 
that intersect?
A. 
B. 
C. 
D. 
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ID:272238 A Common
 ●9	 The manager of the Flower Market keeps a record of the number of flowers sold each day.
• On Monday, 54 roses, 32 carnations, and 28 daisies were sold.
• On Tuesday, 65 carnations, 27 daisies, and 17 roses were sold.
• On Wednesday, 40 daisies, 34 roses, and 21 carnations were sold.
 The manager of the Flower Market wants to know how many daisies were sold on the 
three days.
 Which of the following should the manager use to figure out how many daisies were sold?
A. 28 27 40
B. 28 17 21
C. 54 32 28
D. 54 65 40
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ID:219000 TK0438_numbercards.eps B Common
 ●10 Maggie is using the number cards below 
to make three-digit numbers.
2
5 8
 For each three-digit number, she can use 
each number card only one time.
 What is the total number of different 
three-digit numbers Maggie should be 
able to make with the number cards?
A.  3
B.  6
C.  9
D. 12
ID:295244 EBH1078_apple_graph.eps C Common
 ●11 The pictograph below shows the numbers
of apples four students ate last month.
Bruce
Jody
Linden
Andrew
Student Number of Apples
Apples Eaten in a Month
Key
represents 4 apples
 Which two students together ate 
exactly 20 apples last month?
A. Andrew and Linden
B. Linden and Bruce
C. Bruce and Jody
D. Jody and Andrew
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ID:218914 TK0396_mobile.eps A Common
 ●12	 The mobile shown below is balanced. 
Each star has the same weight. Each 
moon has the same weight.
 How many stars balance one moon?
A. 2
B. 3
C. 4
D. 6
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DIRECTIONS
This session contains seven multiple-choice questions, one short-answer question, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
ID:227526 EBH273_spinner.eps C Common
 ●13 All the sections on the spinner shown 
below are equal in size.
4
3
3 2
2
1
 Craig will spin the arrow on the spinner 
one time. 
 What is the probability that the arrow 
will land on a section labeled with the 
number 3?
A. 1
6
B. 
1
4
C. 
2
6
D. 
2
4
ID:218906 A Common
 ●14 Tanisha has 5 pets in all. She has 3 cats, 
and the rest of her pets are dogs.
 Which of the following number 
sentences can be used to find d, the 
number of dogs Tanisha has?
A. 3 5d
B. d 5 3
C. 5 3 d
D. d 3 5
Mathematics
SeSSion 2
You may use your tool kit and MCAS ruler during this session.  
You may not use a calculator during this session.
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ID:294561 TK0440_jar.eps A Common
 ●15 Mel had 5 light marbles and 20 dark 
marbles, as shown below.
 Mel put all of the marbles into a jar. 
Each marble is the same size and shape. 
He will pick one marble out of the jar 
without looking. 
 Which word best describes Mel’s 
chances of picking a dark marble?
A. likely 
B. certain
C. unlikely
D. impossible
ID:247528 D Common
 ●16 Samar wrote a list of three square 
numbers. Which of the following could 
be Samar’s list?
A. 4, 6, 8
B. 4, 7, 10
C. 4, 8, 12
D. 4, 9, 16
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Question 17 is a short-answer question. Write your answer to this question in the box provided in 
your Student Answer Booklet. Do not write your answer in this test booklet. You may do your figuring 
in the test booklet.
ID:219072 TK0455-X.eps Common
 ●17 How many lines of symmetry does the shape below have?
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Question 18 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 18 in the space provided in your Student Answer Booklet.
ID:258283 EBH1098_grid_garden.eps, Common
 ●18 A diagram of John’s garden and the length of one side are shown on the grid below. 
 
John’s Garden
1 unit
1 unit
5 units
 
Perimeter is the
distance around
a shape.
a. What is the perimeter, in units, of John’s garden? Show your work or explain how you got 
your answer.
John’s sister, Kara, also has a garden. The diagram below shows Kara’s garden.
 
Kara’s Garden
1 unit
1 unit
b. What is the area, in square units, of Kara’s garden? Show your work or explain how you 
got your answer.
c. Whose garden has a bigger area? Explain how you know your answer is correct.
167
Mathematics Session 2
Mark your answers to multiple-choice questions 19 through 21 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
ID:218908 TK0389_equations.eps [ste D Common
 ●19 In the number sentences in the box 
below, each shape has the same value 
every time it appears.
6  9
  6
 If both number sentences are true, what 
are the values of the  and the ?
A. 3  2
B.  9  3
C.  12  6
D.  15  9
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ID:280099 EBH1860_scale.eps [stem_0 B Common
 ●20 The diagram below shows a scale that is balanced. Each  has the same weight, and
each  has the same weight.
 Based on the diagram, which of the following is true?
A. 
B. 
C. 
D. 
169
Mathematics Session 2
ID:258201 EBH997_markers.eps [opt_a B Common
 ●21 There are 32 markers in boxes on a table. There are 4 students at the table. Each student will 
get one box with the same number of markers in it, and there will be no boxes left over.
 Which model correctly shows the boxes of markers on the table?
A. 
4 4 4 4
B. 
8 8 8 8
C. 
4 4 4 4
4 4 4 4
D. 
8 8 8 8
8 8 8 8
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Grade 4 Mathematics 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC/SA)*
1 155 Patterns, Relations, and Algebra 4.P.1 B
2 155 Number Sense and Operations 4.N.9 A
3 156 Number Sense and Operations 4.N.16 A
4 156 Number Sense and Operations 4.N.5 B
5 157 Data Analysis, Statistics, and Probability 4.D.6 yellow
6 157 Number Sense and Operations 4.N.13 18
7 158 Number Sense and Operations 4.N.10
8 159 Geometry 4.G.5 A
9 160 Data Analysis, Statistics, and Probability 4.D.1 A
10 161 Data Analysis, Statistics, and Probability 4.D.5 B
11 161 Data Analysis, Statistics, and Probability 4.D.3 C
12 162 Patterns, Relations, and Algebra 4.P.5 A
13 163 Data Analysis, Statistics, and Probability 4.D.4 C
14 163 Patterns, Relations, and Algebra 4.P.2 A
15 164 Data Analysis, Statistics, and Probability 4.D.6 A
16 164 Number Sense and Operations 4.N.7 D
17 165 Geometry 4.G.8 4
18 166 Measurement 4.M.4
19 167 Patterns, Relations, and Algebra 4.P.3 D
20 168 Patterns, Relations, and Algebra 4.P.4 B
21 169 Number Sense and Operations 4.N.8 B
*  Answers are provided here for multiple-choice items and short-answer items only. Sample responses and scoring guidelines 
for open-response items, which are indicated by shaded cells, will be posted to the Department’s website later this year.
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Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
22 Data Analysis, Statistics, and Probability 4.D.3
23 Number Sense and Operations 4.N.18
24 Number Sense and Operations 4.N.2
25 Measurement 4.M.5
26 Patterns, Relations, and Algebra 4.P.5
27 Data Analysis, Statistics, and Probability 4.D.3
28 Data Analysis, Statistics, and Probability 4.D.3
29 Number Sense and Operations 4.N.11
30 Geometry 4.G.1
31 Data Analysis, Statistics, and Probability 4.D.3
32 Patterns, Relations, and Algebra 4.P.1
33 Data Analysis, Statistics, and Probability 4.D.2
34 Number Sense and Operations 4.N.4
35 Number Sense and Operations 4.N.9
36 Number Sense and Operations 4.N.3
37 Measurement 4.M.5
38 Number Sense and Operations 4.N.10
39 Number Sense and Operations 4.N.6
40 Measurement 4.M.3
41 Number Sense and Operations 4.N.10
42 Patterns, Relations, and Algebra 4.P.5
XI. Mathematics, Grade 5
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Grade 5 Mathematics Test
The spring 2011 grade 5 MCAS Mathematics test was based on learning standards in the Massachusetts 
Mathematics Curriculum Framework (2000). The Framework identifies five major content strands, 
listed below. Specific learning standards for grade 5 are found in the Supplement to the Massachusetts 
Mathematics Curriculum Framework (2004). Page numbers for the grades 5–6 Framework learning 
standards and for the grade 5 Supplement standards appear in parentheses.
■ Number Sense and Operations (Framework, pages 25–26; Supplement, pages 7–8)
■ Patterns, Relations, and Algebra (Framework, page 34; Supplement, page 8)
■  Geometry (Framework, page 42; Supplement, page 9)
■  Measurement (Framework, page 50; Supplement, pages 9–10)
■  Data Analysis, Statistics, and Probability (Framework, page 58; Supplement, page 10)
The Mathematics Curriculum Framework and Supplement are available on the Department website at 
www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, Mathematics test results are reported under five MCAS reporting categories, which are 
identical to the five Mathematics Curriculum Framework content strands listed above.
Test Sessions
The MCAS grade 5 Mathematics test included two separate test sessions. Each session included 
multiple-choice, short-answer, and open-response questions. Approximately half of the common test 
items are shown on the following pages as they appeared in test booklets.
Reference Materials and Tools
Each student taking the grade 5 Mathematics test was provided with a plastic ruler and a grade 5 
Mathematics Reference Sheet. A copy of the reference sheet follows the final question in this chapter. An 
image of the ruler is not reproduced in this publication. 
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both Mathematics test sessions. No calculators, other reference tools, or 
materials were allowed. 
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework learning standard it assesses. The correct answers for released 
multiple-choice and short-answer questions are also displayed in the released item table.
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DIRECTIONS
This session contains six multiple-choice questions, one short-answer question, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
ID:280473 C Common
 ●1	 Which expression is equivalent to 106 ?
A. 10 6
B. 10 6
C. 10 10 10 10 10 10    
D. 10 10 10 10 10 10 10     
Mathematics
SeSSion 1
You may use your reference sheet and MCAS ruler during this session.  
You may not use a calculator during this session.
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Question 2 is a short-answer question. Write your answer to question 2 in the box provided in your 
Student Answer Booklet. 
ID:280503 Common
 ●2	 Write a mixed number that is greater than 124   and less than  154  .
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Mark your answers to multiple-choice questions 3 through 7 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
ID:294280 B Common
 ●3	 In Edward’s class, 1824  of the students 
like swimming better than they like 
running.
 What is 18
24
 in simplest form?
A. 2
3
B. 3
4
C. 6
8
D. 9
12
ID:272772 D Common
 ●4	 It was reported that 6,437,193 people 
were living in Massachusetts in 2006.
 What is the value of 4 in 6,437,193?
A. four million
B. forty thousand
C. four hundred million
D. four hundred thousand
ID:261584 AL562212_tables.eps [opt_ C Common
 ●5	 A cafeteria sold drinks in small, 
medium, and large cups one day.
• The number of small cups sold 
was 2 times the number of 
medium cups sold.
• The number of medium cups sold 
was 3 times the number of large 
cups sold.
 Which of the following tables could 
represent the number of small, medium, 
and large cups sold on this day at the 
cafeteria?
A. Number of Cups Sold
Small Medium Large
40 20 10
B. Number of Cups Sold
Small Medium Large
60 20 10
C. Number of Cups Sold
Small Medium Large
60 30 10
D. Number of Cups Sold
Small Medium Large
90 30 10
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ID:261579 B Common
 ●6	 The equation below is true.
13 20
 Which of the following equations must 
also be true?
A. 13 33
B. 26 33
C. 26 40
D. 33 33
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ID:272898 Rectangle_ER62.eps  [stem C Common
Use your MCAS ruler to answer question 7.
 ●7	 Tracey cut out the shape shown below.
 Which of the following shapes is congruent to Tracey’s shape?
A. 
B. 
C. 
D. 
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Question 8 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 8 in the space provided in your Student Answer Booklet.
ID:272899 ER76_picture.eps, ER76_fl Common
 ●8	 Kiesha is decorating her bedroom. She wants to put ribbon around the picture shown below.
8 inches
The picture is in the shape of an equilateral triangle. 
a. What is the perimeter, in inches, of the picture? Show or explain how you got your answer.
 Kiesha plans to cover one wall of her bedroom with wallpaper. The wall is in the shape of a 
rectangle. The dimensions of the wall are 13 feet by 9 feet.
b. What is the area, in square feet, of the wall? Show or explain how you got your answer.
Kiesha plans to carpet the floor of her bedroom. A diagram of the floor is shown below.
13 feet
6 feet
8 feet
3 feet
c. What is the area, in square feet, of the floor? Show or explain how you got your answer.
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DIRECTIONS
This session contains ten multiple-choice questions, two short-answer questions, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
ID:204737 D Common
 ●9	 Ari wrote the pattern below.
2, 14, 98, 686, . . .
 Which of the following could be the 
rule for Ari’s pattern?
A. add 14
B. add 12
C. multiply by 14
D. multiply by 7
ID:272777 B Common
 ●10	 Yuan needs 2 34  cups of milk for a 
recipe.
 Which of the following is another way 
to write 2 3
4
?
A. 9
4
B. 11
4
C. 18
4
D. 23
4
ID:280695 AL852218_submarine.eps B Common
 ●11	 The graph below represents the depth, in 
meters, that a submarine dove over time.
0 5 10 15 20 25 30 35
25
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Submarine Depth over Time
 The submarine started diving at 6:00 a.m. 
Based on the graph, what time did the 
submarine reach a depth of 100 meters?
A. 6:00 a.m.
B. 6:20 a.m.
C. 6:50 a.m.
D. 8:00 a.m.
Mathematics
SeSSion 2
You may use your reference sheet and MCAS ruler during this session.  
You may not use a calculator during this session.
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ID:248905 AL54116-number_line_point B Common
 ●12	 What point on the number line below 
best represents the location of 6.4 ?
CA B D
6 7
A. point A
B. point B
C. point C
D. point D
ID:248737 D Common
 ●13	 Which of the following is equivalent to 
the expression below?
( ) ( . ) ( . )3 10 1 0 1 5 0 001
A. 31.5
B. 31.05
C. 30.15
D. 30.105
ID:221154 A Common
 ●14	 Matthew wants to put 75 photos in a 
photo album. A full page can hold 
6 photos.
 What is the total number of photos that 
Matthew will have left over after he fills 
all of the pages that he can with  
6 photos on each page?
A.  3
B.  5
C.  6
D. 12
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ID:261596 Common
 ●15	 What is the value of the expression below when 5 6?
4 18( )
Questions 15 and 16 are short-answer questions. Write your answers to these questions in the boxes 
provided in your Student Answer Booklet. Do not write your answers in this test booklet. You may do 
your figuring in the test booklet.
ID:217411 Common
 ●16	 Walter made a pyramid with a base that was a square. What was the total number of edges in 
Walter’s pyramid?
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Mark your answers to multiple-choice questions 17 through 20 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
ID:280730 AL852307_lines.eps C Common
 ●17	 Lines w, x, y, and z are shown below.
z
y
w x
 What is the total number of lines that 
are perpendicular to line w ?
A. 0
B. 1
C. 2
D. 3
ID:261589 B Common
 ●18	 Rafael can make 30 jars of applesauce 
from 2 bushels of apples. What is the 
total number of jars of applesauce that 
Rafael can make from 5 bushels of 
apples?
A.  60
B.  75
C. 150
D. 300
ID:280510 C Common
 ●19	 Which of the following numbers is a 
common multiple of 6 and 8?
A. 12
B. 16
C. 24
D. 30
ID:207077 B Common
 ●20	 The cost of an adult ticket to a concert 
is $3 more than the cost of a student 
ticket to the same concert. If the cost 
of an adult ticket is  dollars, which 
expression represents the cost of a 
student ticket, in dollars?
A.   3
B.   3
C. 3  
D. 3  ×
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Question 21 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 21 in the space provided in your Student Answer Booklet.
ID:273032 Common
 ●21	 The chart below shows the attendance at a ballpark for the last 5 games.
Ballpark Attendance
Game Game 1 Game 2 Game 3 Game 4 Game 5
Attendance 908 875 943 850 794
a. What is the range of attendance for the 5 games? Show or explain how you got your 
answer.
b. What is the median attendance for the 5 games? Show or explain how you got your answer.
c. The attendance for Game 6 was 861. What is the median attendance for all 6 games? Show 
or explain how you got your answer.
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PERIMETER (P) FORMULAS VOLUME (V ) FORMULAS
 perimeter 5 distance around 
 square . . . . . . . . . . . P s4
  (s 5 length of a side)
 rectangle. . . . . . . . . P l w( ) ( )2 2
  (l 5 length; w 5 width)
 triangle . . . . . . . . . . P a b c
  ( a, b, and c are the lengths of the sides)
AREA (A) FORMULAS 
 square . . . . . . . . . . . A s s  
  (s 5 length of a side) 
 rectangle. . . . . . . . . A l w  
  (l 5 length; w 5 width) 
 triangle . . . . . . . . . . A b h1
2
  ( b 5 length of the base; 
h 5 height)
Massachusetts Comprehensive Assessment System 
Grade 5 Mathematics Reference Sheet
rectangular prism . . . . . V l w h
  (l 5 length; w 5 width; h 5 height)
cube . . . . . . . . . . . . . . . V s s s
  (s 5 length of an edge)
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Grade 5 Mathematics 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC/SA)*
1 175 Number Sense and Operations 5.N.1 C
2 176 Number Sense and Operations 5.N.7 Any mixed number 
greater than 3 and 
less than 3 34
3 177 Number Sense and Operations 5.N.13 B
4 177 Number Sense and Operations 5.N.2 D
5 177 Patterns, Relations, and Algebra 5.P.4 C
6 178 Patterns, Relations, and Algebra 5.P.3 B
7 179 Geometry 5.G.7 C
8 180 Measurement 5.M.1
9 181 Patterns, Relations, and Algebra 5.P.1 D
10 181 Number Sense and Operations 5.N.5 B
11 181 Patterns, Relations, and Algebra 5.P.6 B
12 182 Number Sense and Operations 5.N.6 B
13 182 Number Sense and Operations 5.N.3 D
14 182 Number Sense and Operations 5.N.9 A
15 183 Patterns, Relations, and Algebra 5.P.2 12
16 183 Geometry 5.G.2 8
17 184 Geometry 5.G.3 C
18 184 Patterns, Relations, and Algebra 5.P.5 B
19 184 Number Sense and Operations 5.N.8 C
20 184 Patterns, Relations, and Algebra 5.P.4 B
21 185 Data Analysis, Statistics, and Probability 5.D.1
*  Answers are provided here for multiple-choice items and short-answer items only. Sample responses and scoring guidelines for 
open-response items, which are indicated by shaded cells, will be posted to the Department’s website later this year.
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Grade 5 Mathematics 
Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
22 Number Sense and Operations 5.N.4
23 Measurement 5.M.4
24 Patterns, Relations, and Algebra 5.P.5
25 Patterns, Relations, and Algebra 5.P.4
26 Patterns, Relations, and Algebra 5.P.3
27 Data Analysis, Statistics, and Probability 5.D.2
28 Number Sense and Operations 5.N.12
29 Data Analysis, Statistics, and Probability 5.D.1
30 Measurement 5.M.5
31 Patterns, Relations, and Algebra 5.P.6
32 Geometry 5.G.5
33 Number Sense and Operations 5.N.10
34 Data Analysis, Statistics, and Probability 5.D.2
35 Data Analysis, Statistics, and Probability 5.D.3
36 Number Sense and Operations 5.N.7
37 Measurement 5.M.2
38 Number Sense and Operations 5.N.11
39 Geometry 5.G.4
40 Number Sense and Operations 5.N.14
41 Geometry 5.G.6
42 Geometry 5.G.2
XII. Mathematics, Grade 6
190
Grade 6 Mathematics Test
The spring 2011 grade 6 MCAS Mathematics test was based on learning standards in the Massachusetts 
Mathematics Curriculum Framework (2000). The Framework identifies five major content strands, listed 
below. Page numbers for the grades 5–6 learning standards appear in parentheses.
■ Number Sense and Operations (Framework, pages 25–26)
■  Patterns, Relations, and Algebra (Framework, page 34)
■  Geometry (Framework, page 42)
■  Measurement (Framework, page 50)
■  Data Analysis, Statistics, and Probability (Framework, page 58)
The Mathematics Curriculum Framework is available on the Department website at 
www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, Mathematics test results are reported under five MCAS reporting categories, which 
are identical to the five Mathematics Curriculum Framework content strands listed above.
Test Sessions
The MCAS grade 6 Mathematics test included two separate test sessions. Each session included 
multiple-choice, short-answer, and open-response questions. Approximately half of the common test 
items are shown on the following pages as they appeared in test booklets.
Reference Materials and Tools
Each student taking the grade 6 Mathematics test was provided with a plastic ruler and a grade 6 
Mathematics Reference Sheet. A copy of the reference sheet follows the final question in this chapter. 
An image of the ruler is not reproduced in this publication.
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both Mathematics test sessions. No calculators, other reference tools, 
or materials were allowed.
Cross-Reference Information
The tables at the conclusion of  this chapter indicate each released and unreleased common item’s 
reporting category and the framework learning standard it assesses. The correct answers for released 
multiple-choice and short-answer questions are also displayed in the released item table.
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DIRECTIONS
This session contains seven multiple-choice questions, two short-answer questions, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
ID:282271 MJB085_concrete_bags.eps B Common
 ●1	 Bruce is moving bags of concrete. Each 
bag weighs the same amount. The graph 
below shows the relationship between 
different numbers of bags and the total 
weight, in pounds, of the bags.
Bags of Concrete
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 Bruce will move a total of 100 bags. 
Based on the graph, what is the total 
weight of 100 bags of concrete?
A.  1,800 pounds
B.  6,000 pounds
C. 15,000 pounds
D. 30,000 pounds
ID:264283 D Common
 ●2	 Ariel recorded the number of e-mails 
she received each day for 7 days. The 
results are listed below.
15,   17,   17,   19,   24,   24,   24
 What is the mode of the numbers of  
e-mails Ariel received for the 7 days?
A. 17
B. 19
C. 20
D. 24
Mathematics
SeSSion 1
You may use your reference sheet and MCAS ruler during this session.  
You may not use a calculator during this session.
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ID:272298 CMC403_trapezoid.eps [opt C Common
 ●3	 Leah made a garden in the shape of 
a trapezoid. Which of the following 
figures is a trapezoid?
A. 
B. 
C. 
D. 
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Questions 4 and 5 are short-answer questions. Write your answers to these questions in the boxes 
provided in your Student Answer Booklet. Do not write your answers in this test booklet. You may do 
your figuring in the test booklet.
ID:282252 MJB111_shape_symmetry.eps Common
 ●4	 Otto drew the shape shown below in his notebook.
 What is the total number of lines of symmetry that Otto’s shape has?
ID:282487 mjb138_line_plot.eps Common
 ●5	 Mr. Nunez drives a bus. The line plot below shows the number of passengers that were on his 
bus for each of the last 10 trips he made.
1 2 3 4 5 6 7 8 9
X X X
X
X
X
X
X XX
Number of Bus Passengers
 For what fraction of the trips did Mr. Nunez have fewer than 4 passengers on his bus?
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Mark your answers to multiple-choice questions 6 through 9 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
ID:251311 D Common
 ●6	 Of the 75 teachers at a school, 15 teach
mathematics. What percent of the 
teachers at the school teach 
mathematics?
A.  2%
B.  5%
C. 15%
D. 20%
ID:251462 WDN063_reflection.eps D Common
 ●7	 Sherry drew PQR m and line , as 
shown on the grid below.
1
1
0
2
3
4
5
6
7
8
9
2 3 4 5 6 7 8 9
R
P
Q
m
y
x
 Sherry will reflect PQR  over
line m. What will be the coordinates
of the image of point R after PQR
is reflected over line m?
A. (5, 6)
B. (6, 9)
C. (7, 6)
D. (9, 6)
ID:217513 D Common
 ●8	 The table below shows the low 
temperatures each day for four days.
Low Temperatures
Day
Temperature 
(degrees Fahrenheit)
Monday – 4
Tuesday  1
Wednesday  3
Thursday –2
 Which of the following shows these 
temperatures in order from least 
to greatest?
A. 1, –2, 3, –4
B. –2, –4, 1, 3
C. –4, 3, –2, 1
D. –4, –2, 1, 3
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ID:294336 AL661203_shape_pattern.ep B Common
 ●9	 Don made a pattern using circles and squares. The first four steps of his pattern are
shown below.
Step 1 Step 2 Step 3 Step 4
 If Don continues his pattern, what is the total number of circles he will need to make Step 10?
A. 30
B. 31
C. 38
D. 40
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Question 10 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 10 in the space provided in your Student Answer Booklet.
ID:282474 al861401_RUG.eps Common
 ●10	 Kelsey has a rug in the center of her bedroom floor. Both the floor and the rug are in the 
shape of a rectangle. The rug, the floor, and some of their dimensions are shown in the 
diagram below.
2 feet
2 feet
9 feet
11 feet
Floor
Rug
2 feet
2 feet
a. What is the area, in square feet, of the entire floor? Show or explain how you got your 
answer.
b. What is the perimeter, in feet, of the rug? Show or explain how you got your answer.
c. What is the area, in square feet, of the part of the floor that is not covered by the rug? 
Show or explain how you got your answer.
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DIRECTIONS
This session contains nine multiple-choice questions, one short-answer question, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
ID:282142 MJB059_number_line.eps D Common
 ●11	 Which of the following equations is 
modeled on the number line below?
–6 –5 –4 –3 –2 –1 0
A. 0 5 3 3( ) ( )
B. 0 3 2 5( )
C. 0 3 2 5( )
D. 0 5 2 3( )
ID:272361 CMC504_phone_calls.eps C Common
 ●12	 The stem-and-leaf plot below shows the 
time, in minutes, of each phone call 
Terrell made last month.
Phone Calls (in minutes)
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8
0
2 3 7 7
 What is the total number of Terrell’s 
phone calls that lasted more than 
65 minutes?
A. 3
B. 4
C. 5
D. 6
Mathematics
SeSSion 2
You may use your reference sheet and MCAS ruler during this session.  
You may not use a calculator during this session.
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ID:272176 C Common
 ●13	 Ann Marie wants to buy a vase and 
some flowers.
• The vase costs $12.
• Each flower costs $2.
 Which of the following expressions 
represents the cost, in dollars, of the 
vase and f flowers?
A. 12 2  f
B. 12 2 f
C. 12 2 f
D. 12 2  f
ID:251342 B Common
 ●14	 A cafeteria served lunch to 287 students. 
Each lunch cost $2.05.
 Which of the following is closest to the 
total cost of the lunches served by the 
cafeteria?
A. $500
B. $600
C. $675
D. $750
ID:282484 D Common
 ●15	 Julius has a bag with some marbles in 
it. The marbles are all the same size and 
shape.
• There are 6 red marbles.
• There are 8 white marbles.
• There are 12 blue marbles.
 Julius will take a marble from the bag 
without looking.
 What is the probability that Julius will 
take either a red marble or a white 
marble?
A. 
6
26
B. 
8
18
C. 1412
D. 1426
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Question 16 is a short-answer question. Write your answer to this question in the box provided 
in your Student Answer Booklet. Do not write your answers in this test booklet. You may do your 
figuring in the test booklet.
ID:282161 Common
 ●16	 Write a number that has the digit 1 in the hundreds place and
the digit 3 in the hundredths place.
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Question 17 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 17 in the space provided in your Student Answer Booklet.
ID:272190 Common
 ●17	 Paige, Rosie, and Cheryl each spent exactly $9.00 at the same snack bar.
• Paige bought 3 bags of peanuts.
• Rosie bought 2 bags of peanuts and 2 pretzels.
• Cheryl bought 1 bag of peanuts, 1 pretzel, and 1 milk shake.
a. What is the cost, in dollars, of 1 bag of peanuts? Show or explain how you got your 
answer.
b. What is the cost, in dollars, of 1 pretzel? Show or explain how you got your answer.
c. What is the total number of pretzels that can be bought for the cost of 1 milk shake?  
Show or explain how you got your answer.
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Mark your answers to multiple-choice questions 18 through 21 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
ID:266101 C Common
 ●18	 Which of the following is equivalent to 
the expression below?
109
A. 10,000,000
B. 100,000,000
C. 1,000,000,000
D. 10,000,000,000
ID:282123 MJB044_figure1.eps C Common
 ●19	 Arthur drew an array of circles, as 
shown below.
 Arthur will shade 
7
10  of the circles in 
his array. What is the total number of 
circles that Arthur will shade in the 
array?
A.  7
B. 10
C. 14
D. 17
ID:222248 C Common
 ●20	 What is the value of the expression 
below when 5 5?
8 3 ( )
A. 55
B. 43
C. 23
D. 16
ID:251331 A Common
 ●21	 What is the value of the expression 
below?
2 31
4
1
3
A. 7 1
2
B. 6 1
12
C. 5 7
12
D. 113
27
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PERIMETER FORMULAS VOLUME FORMULAS
 perimeter 5 distance around  rectangular prism . . . . . V 5 lwh
 square . . . . . . . . . . . P 5 4 s  cube . . . . . . . . . . . . . . . V s s s
  (s 5 length of an edge)
 rectangle. . . . . . . . . P 2b 2h
           OR
  P 2l 2w CIRCLE FORMULAS
 triangle . . . . . . . . . . P a b c  C 5 2πr
      OR
 C 5 πd
AREA FORMULAS  A r2
 square . . . . . . . . . . . A s s
 rectangle. . . . . . . . . A 5 bh
      OR
  A 5 lw
 parallelogram . . . . . A 5 bh
 triangle . . . . . . . . . . A 15 bh
2
 circle. . . . . . . . . . . . A r2
Grade 6 Mathematics 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Correct Answer 
Item No. Page No. Reporting Category Standard
(MC/SA)*
1 191 Patterns, Relations, and Algebra 6.P.6 B
2 191 Data Analysis, Statistics, and Probability 6.D.1 D
3 192 Geometry 6.G.1 C
4 193 Geometry 6.G.7 2
5 193 Data Analysis, Statistics, and Probability 6.D.2 3
10
6 194 Number Sense and Operations 6.N.9 D
7 194 Geometry 6.G.6 D
8 194 Number Sense and Operations 6.N.7 D
9 195 Patterns, Relations, and Algebra 6.P.1 B
10 196 Measurement 6.M.1
11 197 Number Sense and Operations 6.N.10 D
12 197 Data Analysis, Statistics, and Probability 6.D.2 C
13 198 Patterns, Relations, and Algebra 6.P.4 C
14 198 Number Sense and Operations 6.N.16 B
15 198 Data Analysis, Statistics, and Probability 6.D.4 D
16 199 Number Sense and Operations 6.N.2 Any number with 
a 1 in the hundreds 
place and a 3 in the 
hundredths place
17 200 Patterns, Relations, and Algebra 6.P.5
18 201 Number Sense and Operations 6.N.1 C
19 201 Number Sense and Operations 6.N.4 C
20 201 Number Sense and Operations 6.N.11 C
21 201 Number Sense and Operations 6.N.14 A
*  Answers are provided here for multiple-choice items and short-answer items only. Sample responses and scoring guidelines for 
open-response items, which are indicated by shaded cells, will be posted to the Department’s website later this year.
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Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
22 Number Sense and Operations 6.N.13
23 Geometry 6.G.8
24 Number Sense and Operations 6.N.3
25 Patterns, Relations, and Algebra 6.P.3
26 Patterns, Relations, and Algebra 6.P.7
27 Number Sense and Operations 6.N.15
28 Number Sense and Operations 6.N.8
29 Patterns, Relations, and Algebra 6.P.4
30 Number Sense and Operations 6.N.6
31 Patterns, Relations, and Algebra 6.P.5
32 Geometry 6.G.2
33 Patterns, Relations, and Algebra 6.P.1
34 Measurement 6.M.5
35 Number Sense and Operations 6.N.5
36 Geometry 6.G.9
37 Patterns, Relations, and Algebra 6.P.6
38 Measurement 6.M.7
39 Patterns, Relations, and Algebra 6.P.2
40 Geometry 6.G.3
41 Measurement 6.M.2
42 Data Analysis, Statistics, and Probability 6.D.3
XIII. Mathematics, Grade 7
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Grade 7 Mathematics Test
The spring 2011 grade 7 MCAS Mathematics test was based on learning standards in the Massachusetts 
Mathematics Curriculum Framework (2000). The Framework identifies five major content strands, 
listed below. Specific learning standards for grade 7 are found in the Supplement to the Massachusetts 
Mathematics Curriculum Framework (2004). Page numbers for the grades 7–8 Framework learning 
standards and for the grade 7 Supplement standards appear in parentheses.
■	 Number Sense and Operations (Framework, page 62; Supplement, page 11)
■	  Patterns, Relations, and Algebra (Framework, page 63; Supplement, page 12)
■	  Geometry (Framework, page 64; Supplement, pages 12–13)
■	  Measurement (Framework, page 65; Supplement, page 13)
■	  Data Analysis, Statistics, and Probability (Framework, page 66; Supplement, page 14)
The Mathematics Curriculum Framework and Supplement are available on the Department website at 
www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, Mathematics test results are reported under five MCAS reporting categories, which are 
identical to the five Mathematics Curriculum Framework content strands listed above.
Test Sessions
The MCAS grade 7 Mathematics test included two separate test sessions. Each session included 
multiple-choice, short-answer, and open-response questions. Approximately half of the common test 
items are shown on the following pages as they appeared in test booklets.
Reference Materials and Tools
Each student taking the grade 7 Mathematics test was provided with a plastic ruler and a grade 7 
Mathematics Reference Sheet. A copy of the reference sheet follows the final question in this chapter. 
An image of the ruler is not reproduced in this publication.
During session 2, each student had sole access to a calculator with at least four functions and a square root 
key. Calculator use was not allowed during session 1.
The use of bilingual word-to-word dictionaries was allowed for current and former limited English proficient 
students only, during both Mathematics test sessions. No other reference tools or materials were allowed.
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework learning standard it assesses. The correct answers for released 
multiple-choice and short-answer questions are also displayed in the released item table.
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SeSSion 1
You may use your reference sheet and MCAS ruler during this session.
You may not use a calculator during this session.
DIRECTIONS
This session contains nine multiple-choice questions, two short-answer questions, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
ID:272150 B Common
	●1	 Simon’s car travels about 28 miles per 
gallon of gas. Which of the following 
is closest to the number of gallons of 
gas Simon’s car will need to travel 
578 miles?
A. 10
B. 20
C. 30
D. 40
ID:228026 A Common
	●2	 The table below shows a linear 
relationship between x and y.
x y
1 5
2 8
3 11
4 14
 As the value of x increases by 1, what 
happens to the value of y ?
A. The value of y increases by 3.
B. The value of y increases by 4.
C. The value of y increases by 5.
D. The value of y increases by 6.
ID:261650 CMH414_parallelogram.eps D Common
	●3	 Samantha drew a square and a 
parallelogram.
• The square has a side length of 
8 centimeters.
• The perimeter of the square is 
the same as the perimeter of the 
parallelogram.
 The parallelogram and one of its 
dimensions are shown below.
10 centimeters
x centimeters
 What is the value of x?
A. 22
B. 12
C. 11
D.  6
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ID:281674 CMC202_X_pattern.eps C Common
	●4	 Caleb made an arithmetic pattern using cards with the letter X on them. The first four steps of 
his pattern are shown below.
Step 1 Step 2 Step 3 Step 4
X X X
X
X X X X X
X
X
X X X X X X X
X
X
X
X X X X X X X X X
X
X
X
X
 Caleb continued his pattern. What is the total number of cards in Step 8?
A. 21
B. 24
C. 25
D. 32
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Question 5 is a short-answer question. Write your answer to this question in the box provided in your 
Student Answer Booklet. Do not write your answer in this test booklet. You may do your figuring in 
the test booklet.
ID:250207 Common
	●5	 What is the value of the expression below when m  4  and n  2?
m n m( )
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Mark your answers to multiple-choice questions 6 and 7 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
ID:261096 CMH313_pentagonal_ prism. D Common
	●6	 A pentagonal prism is shown below.
 What is the total number of edges of a 
pentagonal prism?
A.  7
B. 10
C. 12
D. 15
ID:219445 A Common
	●7	 Which of the following is equivalent to 
the expression below?
1
5
62i
A. 62 5
B. 62 1
5
C. 5 62
D. 1
5
62
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Question 8 is a short-answer question. Write your answer to this question in the box provided in your 
Student Answer Booklet. Do not write your answer in this test booklet. You may do your figuring in 
the test booklet.
ID:282288 Common
	●8	 Alice made 48 cupcakes.
•	 She frosted 1
2
 of the cupcakes.
•	 She put sprinkles on 1
3
 of the frosted cupcakes.
•	 She ate 1
4
 of the frosted cupcakes that had sprinkles.
 What is the total number of cupcakes that Alice ate?
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Question 9 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 9 in the space provided in your Student Answer Booklet.
ID:259301 LPW79001_movers.eps Common
	●9	 Vic is moving, and he needs to hire a moving company. The rates for Manny’s Movers and 
Jiffy Move are shown below.
Manny’s Movers Jiffy Move
10% Discount Off the Total
for Moves on Wednesdays
Labor Rate
$100 per hour
Mileage Rate
$0.75 per mile
Labor Rate
$125 per hour
Mileage Rate
$0.30 per mile
 Vic is moving a distance of 200 miles. It will take the movers a total of 8 hours of labor.
a. What amount, in dollars, would Manny’s Movers charge Vic for mileage? Show or explain 
how you got your answer.
b. What amount, in dollars, would Manny’s Movers charge Vic for both labor and mileage? 
Show or explain how you got your answer.
c. Vic decides to move on a Wednesday. Which moving company would charge him the least 
amount for his move? Show or explain how you got your answer.
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Mark your answers to multiple-choice questions 10 through 12 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
ID:294314 AL3713_Trapezoid.eps C Common
	●10	 Karin used a single transformation of 
trapezoid P to create the image Q on the 
coordinate plane shown below.
P
Q
y
x
 Which of the following could describe 
the transformation that Karin used?
A. reflection over the x-axis
B. reflection over the y-axis
C. translation down
D. translation up
ID:260253 B Common
	●11	 An input-output table is below.
Input Output
22 26
24 28
28 212
216 220
 Which rule shows the relationship 
between the input number and the 
output number?
A. add 4
B. add 24
C. multiply by 3
D. multiply by 23
ID:250856 C Common
	●12	 What is the value of the expression 
below when y  21 and x  24 ?
3y 2 2x
A. 211
B. 25
C.  5
D.  11
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SeSSion 2
You may use your reference sheet and MCAS ruler during this session.
You may use a calculator during this session.
DIRECTIONS
This session contains seven multiple-choice questions, one short-answer question, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
ID:235452 RK135-Venn_Diagram.eps B Common
	●13	 The Venn diagram below shows the 
number of seventh-grade students who 
are in the choir, in the band, in both the 
choir and the band, or in neither.
Seventh-Grade Students
41 328
Choir Band
Neither
14
 What is the total number of seventh-
grade students who are not in the band?
A. 41
B. 55
C. 63
D. 95
ID:228013 C Common
	●14	 Tomás practiced the piano 3 hours less 
than twice as many hours as David 
practiced.
 Let d represent the number of hours that 
David practiced. Which of the following 
expressions represents the number of 
hours that Tomás practiced?
A. 3 2d 2
B. 3 22 d
C. 2 3d 2
D. 2 32 d
215
Mathematics Session 2
ID:250248 CMH08_grid.eps C Common
	●15	 The location of point P is shown on the 
grid below.
y
x
–3 –2–4 1 32 4
–3
–1
–4
–2
–1
1
0
3
2
4
P
 Which of the following pairs of 
coordinates best represents the location 
of point P ?
A. 2 3,2( )
B. 3 2,2( )
C. 1 21
2
1
2
,( )
D. 2 11
2
1
2
,( )
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ID:282322 Common
	●16	 A bunch of bananas weighs 40 ounces. What is the weight in pounds of the bunch of 
bananas? (1 pound  16 ounces)
Question 16 is a short-answer question. Write your answer to this question in the box provided in 
your Student Answer Booklet. Do not write your answer in this test booklet. You may do your 
figuring in the test booklet.
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Mark your answers to multiple-choice questions 17 through 19 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
ID:272451 AL772215.eps [opt_a01, b0 D Common
	●17	 On which of the following graphs does the line have a positive rate of change?
A. 
–4
y
x
–2
–3
–4
1
2
3
4
–1–2–3 1 2 3 40
–1
B. 
–4
y
x
–2
–3
–4
1
2
3
4
–1–2–3 1 2 3 40
–1
C. 
–4
y
x
–2
–3
–4
1
2
3
4
–1–2–3 1 2 3 40
–1
D. 
–4
y
x
–2
–3
–4
1
2
3
4
–1–2–3 1 2 3 40
–1
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ID:281970 A Common
	●18	 Carolyn recorded the temperature, in 
degrees Fahrenheit, at noon on each day 
last week. The temperatures are shown 
in the box below.
77,   72,   81,   82,   77,   75,   69
 She will make a stem-and-leaf plot to 
show the temperatures. Which numbers 
should Carolyn use for the stems in 
her plot?
A. 6, 7, 8
B. 1, 2, 5, 7, 9
C. 1, 2, 5, 6, 7, 8, 9
D. 69, 72, 75, 77, 81, 82
ID:250225 CMH068_pentagon.eps B Common
	●19	 A pentagon and the measures of four of 
its angles are shown below.
x° 145°
80°
100°
95°
 What is the value of x?
A. 145
B. 120
C.  80
D.  60
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Question 20 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 20 in the space provided in your Student Answer Booklet.
ID:205711 Common
	●20	 For this question, you will create sets of numbers that satisfy the requirements given in
parts (a) through (d). You will create a different set of numbers for each part.
a. Write a data set of any 5 numbers that has a median equal to 7. Explain your reasoning.
b. Write a data set of any 5 numbers that has a mean equal to 9. Explain your reasoning.
c. Write a data set of any 5 numbers that has both of the characteristics given below. Explain 
your reasoning.
• range equal to 8
• mode equal to 6
d. Write a data set of any 5 numbers that has all of the characteristics given below. Explain 
your reasoning.
• mode equal to 6
• median equal to 7
• mean equal to 9
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Mark your answer to multiple-choice question 21 in the space provided in your Student Answer 
Booklet. Do not write your answer in this test booklet. You may do your figuring in the test booklet.
ID:205549 C Common
	●21	 The gas tank in Taro’s car can hold a 
total of 18 gallons of gas. Which of the 
following is closest to the total number 
of liters of gas the tank can hold? 
(1 gal ≈ 3.8 liters)
A. 21
B. 50
C. 68
D. 76
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VOLUME FORMULAS
rectangular prism  . . . . . . V lwh
V Bh
OR
(B = area of a base)
cube . . . . . . . . . . . . . . . . . V s 3  
(s  length of an edge)
cylinder . . . . . . . . . . . . . . V r h π 2
CIRCLE FORMULAS
 C r 2π
     OR
C d π
A r2
PERIMETER FORMULAS
 square . . . . . . . . . . . P s 4
 rectangle. . . . . . . . . P b h
P l w
2
2 2
2
OR
 triangle . . . . . . . . . . P a b c
AREA FORMULAS 
 square . . . . . . . . . . . A s 2
 rectangle. . . . . . . . . A bh
A lw


OR
 
 parallelogram . . . . . A bh
 triangle . . . . . . . . . . A bh 1
2
 trapezoid. . . . . . . . . A h b b1
2 1 2
( )
 circle. . . . . . . . . . . . A r2
TOTAL SURFACE AREA FORMULAS
 rectangular prism . . SA lw hw lh2 2 2( ) ( ) ( )
 cylinder . . . . . . . . . SA r rh2 22
ELEMENTARY& SECONDARY 
Massachusetts Department of Massachusetts Comprehensive Assessment System 
Grade 7 Mathematics Reference Sheet
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Grade 7 Mathematics 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC/SA)*
1 207 Number Sense and Operations 7.N.8 B
2 207 Patterns, Relations, and Algebra 7.P.5 A
3 207 Measurement 7.M.3 D
4 208 Patterns, Relations, and Algebra 7.P.1 C
5 209 Patterns, Relations, and Algebra 7.P.2 –24
6 210 Geometry 7.G.7 D
7 210 Number Sense and Operations 7.N.6 A
8 211 Number Sense and Operations 7.N.9 2
9 212 Number Sense and Operations 7.N.9
10 213 Geometry 7.G.6 C
11 213 Patterns, Relations, and Algebra 7.P.1 B
12 213 Patterns, Relations, and Algebra 7.P.2 C
13 214 Data Analysis, Statistics, and Probability 7.D.1 B
14 214 Patterns, Relations, and Algebra 7.P.3 C
15 215 Geometry 7.G.4 C
16 216 Measurement 7.M.1 2.5 pounds
17 217 Patterns, Relations, and Algebra 7.P.5 D
18 218 Data Analysis, Statistics, and Probability 7.D.1 A
19 218 Geometry 7.G.1 B
20 219 Data Analysis, Statistics, and Probability 7.D.2
21 220 Measurement 7.M.2 C
*  Answers are provided here for multiple-choice items and short-answer items only. Sample responses and scoring guidelines for open-response 
items, which are indicated by shaded cells, will be posted to the Department’s website later this year.
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Grade 7 Mathematics 
Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
22 Number Sense and Operations 7.N.5
23 Geometry 7.G.3
24 Number Sense and Operations 7.N.3
25 Number Sense and Operations 7.N.7
26 Patterns, Relations, and Algebra 7.P.6
27 Number Sense and Operations 7.N.1
28 Number Sense and Operations 7.N.4
29 Data Analysis, Statistics, and Probability 7.D.2
30 Patterns, Relations, and Algebra 7.P.3
31 Patterns, Relations, and Algebra 7.P.4
32 Data Analysis, Statistics, and Probability 7.D.3
33 Number Sense and Operations 7.N.2
34 Patterns, Relations, and Algebra 7.P.6
35 Data Analysis, Statistics, and Probability 7.D.1
36 Geometry 7.G.2
37 Data Analysis, Statistics, and Probability 7.D.3
38 Geometry 7.G.4
39 Number Sense and Operations 7.N.2
40 Patterns, Relations, and Algebra 7.P.4
41 Data Analysis, Statistics, and Probability 7.D.3
42 Measurement 7.M.3
XIV. Mathematics, Grade 8
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Grade 8 Mathematics Test
The spring 2011 grade 8 MCAS Mathematics test was based on learning standards in the Massachusetts 
Mathematics Curriculum Framework (2000). The Framework identifies five major content strands, listed 
below.
■  Number Sense and Operations
■  Patterns, Relations, and Algebra
■  Geometry
■  Measurement
■  Data Analysis, Statistics, and Probability
The grades 7–8 learning standards for each of these strands appear on pages 62–66 of the Mathematics 
Curriculum Framework, which is available on the Department website at www.doe.mass.edu/frameworks/
current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, Mathematics test results are reported under five MCAS reporting categories, which are 
identical to the five Mathematics Curriculum Framework content strands listed above.
Test Sessions
The MCAS grade 8 Mathematics test included two separate test sessions. Each session included 
multiple-choice, short-answer, and open-response questions. Approximately half of the common test 
items are shown on the following pages as they appeared in test booklets.
Reference Materials and Tools
Each student taking the grade 8 Mathematics test was provided with a plastic ruler and a grade 8 
Mathematics Reference Sheet. A copy of the reference sheet follows the final question in this chapter. 
An image of the ruler is not reproduced in this publication.
During session 2, each student had sole access to a calculator with at least four functions and a square root 
key. Calculator use was not allowed during session 1.  
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both Mathematics test sessions. No other reference tools or materials were 
allowed.
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework learning standard it assesses. The correct answers for released 
multiple-choice and short-answer questions are also displayed in the released item table.
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SeSSion 1
You may use your reference sheet and MCAS ruler during this session.
You may not use a calculator during this session.
DIRECTIONS
This session contains seven multiple-choice questions, two short-answer questions, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
ID:276337 WDN61.eps B Common
 ●1	 The Venn diagram below shows the 
number of students in Mr. Jenson’s 
class who have short hair, curly hair, 
blond hair, or any combination of these 
characteristics.
1
4
2 1
5 6
3
Short hair
Blond hair
Curly hair
Mr. Jenson’s Class
 What is the total number of students in 
Mr. Jenson’s class who have hair that is 
short but not blond?
A. 15
B.  9
C.  5
D.  3
ID:275267 A Common
 ●2	 A box is in the shape of a rectangular 
prism and has a volume of 360 cubic 
inches. The box has a width of 6 inches 
and a length of 10 inches.
 What is the height of the box?
A.  6 inches
B. 10 inches
C. 23 inches
D. 36 inches
ID:295145 D Common
 ●3	 Jeff completed a hiking trail in t hours. 
Michelle completed the trail in half the 
time it took Jeff to complete it.
 Which of the following expressions 
represents the time it took Michelle to 
complete the hiking trail?
A. 2 • t
B. 2  t
C. t  2
D. t  2
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Question 4 is a short-answer question. Write your answer to this question in the box provided in your 
Student Answer Booklet. Do not write your answer in this test booklet. You may do your figuring in 
the test booklet.
ID:219690 Common
 ●4	 Susan bought a quart of milk for $0.99.
 What was the cost, to the nearest cent, of one fluid ounce of the milk? 
(1 quart = 32 fluid ounces)
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Mark your answers to multiple-choice questions 5 through 7 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
ID:276361 B Common
 ●5	 Tamara has a spinner divided into only 
red sections and blue sections. When 
the arrow on the spinner is spun 1 time, 
the probability that it will stop on a red 
section is 2
3
.
 Tamara will spin the arrow on the 
spinner 3 times. Which of the following 
situations is most likely to occur?
A. The arrow will stop on a red section 
3 times and a blue section 0 times.
B. The arrow will stop on a red section 
2 times and a blue section 1 time.
C. The arrow will stop on a red section 
1 time and a blue section 2 times.
D. The arrow will stop on a red section 
0 times and a blue section 3 times.
ID:253818 LW8401_door.eps C Common
 ●6	 The width of a classroom door is 
indicated in the picture below.
width
 Which of the following is most likely 
the width of the door?
A. 0.1 kilometer
B. 10 meters
C. 100 centimeters
D. 10,000 millimeters
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ID:273658 B Common
 ●7	 The expression below represents the 
height, in feet, of a ball t seconds after 
it is thrown into the air.
96 16 2t t
 What is the height of the ball 3 seconds 
after it is thrown into the air?
A.  96 feet
B. 144 feet
C. 192 feet
D. 288 feet
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Question 8 is a short-answer question. Write your answer to this question in the box provided in your 
Student Answer Booklet. Do not write your answer in this test booklet. You may do your figuring in 
the test booklet.
ID:283287 Common
 ●8	 What is the value of the expression below?
8 2 1
2
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Question 9 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 9 in the space provided in your Student Answer Booklet.
ID:264713 CMC236_pattern.eps Common
 ●9	 Chris used triangles to make the first four steps of a pattern, as shown below.
Step 1 Step 2 Step 3 Step 4
 The pattern continues to grow.
a. What will be the total number of triangles in Step 5 of the pattern? Show or explain how 
you got your answer.
b. Write an expression in terms of n that represents the total number of triangles in Step n of 
the pattern.
c. Use your expression from part (b) to find the total number of triangles in Step 10 of the 
pattern. Show or explain how you got your answer.
d. Chris made one step of the pattern that had 15 more triangles than the step before it. What 
step of the pattern had 15 more triangles than the step before it? Show or explain how you 
got your answer.
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Mark your answer to multiple-choice question 10 in the space provided in your Student Answer 
Booklet. Do not write your answer in this test booklet. You may do your figuring in the test booklet.
ID:253702 CMH043_slopes.eps [opt_a0 B Common
 ●10	 Which graph has the line with the greatest slope?
A. 
0–1–2–3–4 1 2 3 4
1
2
3
4
–1
–2
–3
–4
y
x
B. 
0–1–2–3–4 1 2 3 4
1
2
3
4
–1
–2
–3
–4
y
x
C. 
0–1–2–3–4 1 2 3 4
1
2
3
4
–1
–2
–3
–4
y
x
D. 
0–1–2–3–4 1 2 3 4
1
2
3
4
–1
–2
–3
–4
y
x
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SeSSion 2
You may use your reference sheet and MCAS ruler during this session.
You may use a calculator during this session.
DIRECTIONS
This session contains nine multiple-choice questions, one short-answer question, and one open-
response question. Mark your answers to these questions in the spaces provided in your Student 
Answer Booklet.
ID:276363 WDN68_table.eps D Common
 ●11	 The grand prize in a radio station 
contest is a cruise. At the end of the 
contest, a computer will randomly select 
the winner’s destination, room location, 
and dinnertime from the options in the 
table below.
Cruise Options
Destination RoomLocation Dinnertime
Mexico
Bermuda
Alaska
Canada
Deck 1
Deck 2
Deck 3
Deck 4
5:00–7:00 p.m.
7:00–9:00 p.m.
9:00–11:00 p.m.
 What is the probability that the computer 
will select a cruise to Alaska with a 
room on Deck 2 and a dinnertime of 
7:00–9:00 p.m.?
A. 1
11
B. 1
19
C. 1
28
D. 1
48
ID:273661 D Common
 ●12	 Which of the following is equivalent to 
the expression below?
 5 1( )g
A.  4 g
B. 4 5g
C.  5 g
D. 5 5g
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ID:264729 CMC309_figures.eps B Common
 ●13	 Lainey drew Figure P on a coordinate 
grid. Then she did a one-step 
transformation of Figure P to draw 
Figure Q, as shown below.
x
y
Figure P Figure Q
 Which of the following one-step 
transformations of Figure P could 
Lainey have done to draw Figure Q?
A. reflection over the x-axis
B. reflection over the y-axis
C. rotation 180° clockwise
D. translation to the right
ID:219633 D Common
 ●14	 The table below shows the number of 
e-mail messages that Andrea received 
each day Monday through Thursday.
Andrea’s E-mail Messages
Day
Number of E-mail
Messages
Monday 4
Tuesday 8
Wednesday 3
Thursday 9
Friday ?
 Andrea also received e-mail messages 
on Friday. The mean number of e-mail 
messages per day that she received 
Monday through Friday was exactly 7.
 What was the total number of e-mail 
messages that Andrea received on Friday?
A.  7
B.  8
C. 10
D. 11
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ID:288137 B Common
 ●15	 Mr. Danville teaches three drama 
classes.
• The first class has 24 students.
• The second class has 30 students.
• The third class has 18 students.
 Mr. Danville wants to divide each class 
into groups so that every group in every 
class has the same number of students 
and there are no students left over.
 What is the maximum number of 
students that he can put into each 
group?
A. 8
B. 6
C. 4
D. 2
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ID:228548 Common
 ●16	 The saguaro cactus can grow to a maximum height of 12 meters. What is the maximum height 
to the nearest foot of the saguaro cactus? ( . )1 3 28meter feet
Question 16 is a short-answer question. Write your answer to this question in the box provided in 
your Student Answer Booklet. Do not write your answer in this test booklet. You may do your 
figuring in the test booklet.
237
Mathematics Session 2
Mark your answers to multiple-choice questions 17 through 20 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
ID:294566 CMC313_blocks.eps [stem_0 D Common
 ●17	 Phyllis made the stack of blocks 
shown below.
Fro
ntSide
 Which of the following figures shows 
the front view of the stack of blocks?
A. 
B. 
C. 
D. 
ID:265596 C Common
 ●18	 Carlton traveled 225 miles in 4 12 hours. 
Phillip traveled the same distance at an 
average speed that was 10 miles per 
hour faster than Carlton’s average speed.
 What was the number of hours it took 
Phillip to travel 225 miles?
A. 2 1
4
B. 3 1
2
C. 3 3
4
D. 4 2
5
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ID:229526 3205611_AR1.eps B Common
 ●19	 A newspaper reporter surveyed 30 people 
after they cast their votes in a recent 
election. He created the stem-and-leaf 
plot below to display the ages of the 
voters surveyed.
Key
5 1 represents 51
Ages of Voters Surveyed
1  1  3  4  5
2  2  3  4  5  8  9
0  0  2  4  8  9
3  5  6  8  8  9
0  0  1  1
1
3
2
3
4
5
6
7
8
 Which of the following is closest to the 
percent of the voters surveyed whose 
age was less than 41?
A. 40%
B. 47%
C. 53%
D. 60%
ID:253853 C Common
 ●20	 A rose garden is in the shape of a circle 
with a circumference of approximately 
37.7 feet. Which of the following is 
closest to the diameter of the rose 
garden? (Use 3.14 for π.)
A.  6.0 feet
B. 11.8 feet
C. 12.0 feet
D. 18.9 feet
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ID:264747 Common
 ●21	 Leo works 22.5 hours each week and earns $9.48 per hour.
a. What amount of money does Leo earn each week? Show or explain how you got your answer.
 Each week, $25.60 is taken out of Leo’s earnings for taxes.
b. What percent of Leo’s weekly earnings is taken out for taxes? Show or explain how you 
got your answer.
c. Leo wants to buy a car that costs $3000. He plans to save all of his earnings that remain 
after taxes are taken out. What is the minimum number of hours that Leo must work in 
order to save $3000 to buy the car? Show or explain how you got your answer.
Question 21 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 21 in the space provided in your Student Answer Booklet.
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PERIMETER FORMULAS VOLUME FORMULAS
square . . . . . . . . . . . P 5 4 s rectangular prism  . . . . . . V lwh
OR
rectangle. . . . . . . . . P 2b 2h V Bh
OR (B = area of a base)
P 2l 2w
cube . . . . . . . . . . . . . . . . . V s3  
(s 5 length of an edge)
triangle . . . . . . . . . . P a b c
cylinder . . . . . . . . . . . . V r2h
AREA FORMULAS 
sphere  . . . . . . . . . . . . . V 4 r3
3
square . . . . . . . . . . .  A s2
CIRCLE FORMULASrectangle. . . . . . . . . A 5 bh
OR  C 5 2πr
A 5 lw      OR
C 5 πd
parallelogram . . . . . A 5 bh
A r2
triangle . . . . . . . . . . A 15 bh
2
trapezoid. . . . . . . . .  A 1 h(b b
2 1 2
) PYTHAGOREAN THEOREM
circle. . . . . . . . . . . .  A r2
cTOTAL SURFACE AREA FORMULAS a
rectangular prism . . SA 2( lw ) 2(hw ) 2( lh)
b
cylinder . . . . . . . . . SA 2 r2 2 rh
a2 b2 c2
sphere . . . . . . . . . . .  SA 4 r2
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Grade 8 Mathematics 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Correct Answer 
Item No. Page No. Reporting Category Standard
(MC/SA)*
1 226 Data Analysis, Statistics, and Probability 8.D.2 B
2 226 Measurement 8.M.3 A
3 226 Patterns, Relations, and Algebra 8.P.4 D
4 227 Number Sense and Operations 8.N.3 $0.03
5 228 Data Analysis, Statistics, and Probability 8.D.4 B
6 228 Measurement 8.M.1 C
7 229 Patterns, Relations, and Algebra 8.P.2 B
18 230 Number Sense and Operations 8.N.6 10 2
9 231 Patterns, Relations, and Algebra 8.P.1
10 232 Patterns, Relations, and Algebra 8.P.5 B
11 233 Data Analysis, Statistics, and Probability 8.D.4 D
12 233 Patterns, Relations, and Algebra 8.P.3 D
13 234 Geometry 8.G.6 B
14 234 Data Analysis, Statistics, and Probability 8.D.3 D
15 235 Number Sense and Operations 8.N.5 B
16 236 Measurement 8.M.2 39 feet
17 237 Geometry 8.G.8 D
18 237 Measurement 8.M.5 C
19 238 Data Analysis, Statistics, and Probability 8.D.2 B
20 238 Measurement 8.M.3 C
21 239 Number Sense and Operations 8.N.12
* Answers are provided here for multiple-choice items and short-answer items only. Sample responses and scoring guidelines for 
open-response items, which are indicated by shaded cells, will be posted to the Department’s website later this year.
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Grade 8 Mathematics 
Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
22 Patterns, Relations, and Algebra 8.P.4
23 Number Sense and Operations 8.N.10
24 Number Sense and Operations 8.N.1
25 Number Sense and Operations 8.N.4
26 Patterns, Relations, and Algebra 8.P.6
27 Patterns, Relations, and Algebra 8.P.9
28 Patterns, Relations, and Algebra 8.P.7
29 Number Sense and Operations 8.N.9
30 Number Sense and Operations 8.N.7
31 Number Sense and Operations 8.N.2
32 Data Analysis, Statistics, and Probability 8.D.3
33 Number Sense and Operations 8.N.3
34 Patterns, Relations, and Algebra 8.P.5
35 Patterns, Relations, and Algebra 8.P.10
36 Measurement 8.M.4
37 Data Analysis, Statistics, and Probability 8.D.2
38 Geometry 8.G.3
39 Data Analysis, Statistics, and Probability 8.D.3
40 Geometry 8.G.4
41 Patterns, Relations, and Algebra 8.P.8
42 Measurement 8.M.4
XV. Mathematics, Grade 10
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Grade 10 Mathematics Test
The spring 2011 grade 10 MCAS Mathematics test was based on learning standards in the 
Massachusetts Mathematics Curriculum Framework (2000). The Framework identifies five major content 
strands listed below.
	 Number Sense and Operations
	 Patterns, Relations, and Algebra
	 Geometry
	 Measurement
	 Data Analysis, Statistics, and Probability
The grades 9–10 learning standards for each of these strands appear on pages 72–75 of the 
Mathematics Curriculum Framework, which is available on the Department website at 
www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, Mathematics test results are reported under five MCAS reporting categories, which are 
identical to the five Mathematics Curriculum Framework content strands listed above.
Test Sessions
The MCAS grade 10 Mathematics test included two separate test sessions, which were administered on 
consecutive days. Each session included multiple-choice and open-response questions. Session 1 also 
included short-answer questions. 
Reference Materials and Tools
Each student taking the grade 10 Mathematics test was provided with a grade 10 Mathematics 
Reference Sheet. A copy of the reference sheet follows the final question in this chapter.
During session 2, each student had sole access to a calculator with at least four functions and a square 
root key. Calculator use was not allowed during session 1. 
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both Mathematics test sessions. No other reference tools or materials 
were allowed. 
Cross-Reference Information
The table at the conclusion of this chapter indicates each item’s reporting category and the framework 
learning standard it assesses. The correct answers for multiple-choice and short-answer questions are 
also displayed in the table. 
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SeSSion 1
You may use your reference sheet during this session.
You may not use a calculator during this session.
DIRECTIONS
This session contains fourteen multiple-choice questions, four short-answer questions, and three 
open-response questions. Mark your answers to these questions in the spaces provided in your 
Student Answer Booklet.
ID:281662 CMC321_midpoint.eps D Common EQ
	●1	 In	 the	diagram	below,	 point	M	 is	 the	
midpoint	 of	 JK .
J
M(–6, –2)
K(–2, 4)
y
x
	 What	 are	 the	 coordinates	 of	 point	J?
A.	 (24,	1)
B.	 (28,	2)
C.	 (210,	24)
D.	 (210,	28)
ID:253199 C Common EQ
	●2	 A	 circle	 has	 an	 area	of	 16π	 square	
centimeters.	What	 is	 the	 circumference	
of	 the	 circle?
A.	 32π	 centimeters
B.	 16π	 centimeters
C.	 	 8π	 centimeters
D.	 	 4π	 centimeters
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ID:282175 CMC547_equation_line.eps A Common EQ
	●3	 Which	of	 the	 following	 equations	best	
represents	 the	 line	of	 best	fit	 for	 the	
scatterplot	 below?
10
20
30
40
50
10 20 30 40 500
y
x
A.	 y x2
3
20
B.	 y x3
2
20
C.	 y x2
3
20
D.	 y x3
2
20
ID:282111 CMC528_insurance.eps D Common EQ
	●4	 The	bar	 graph	below	 shows	 the	
one-year	 rate	 quotes	Sanjay	 received	
from	different	 car	 insurance	 companies.
Company
Car Insurance
Rate Quotes
O
ne
-Y
ea
r 
R
at
e
$800
$0
$850
$900
$950
$1000
$1050
$1100
$1150
$1200
$1250
$1300
$1350
$1400
M N P Q R S
	 What	 is	 the	mean	one-year	 rate	 for	 the	
quotes	Sanjay	 received?
A.	 $875
B.	 $900
C.	 $950
D.	 $1025
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ID:272961 C Common EQ
	●5	 What	 is	 the	x-intercept	 of	 the	 line	
represented	by	 the	 equation	below?
3 6 30x y
A.	 	 2
B.	 	 6
C.	 10
D.	 30
ID:279254 D Common EQ
	●6	 A	new	computer	 can	perform	 6 0 108. 	
computations	 in	 1	 second.	How	many	
computations	 can	 the	 computer	 perform	
in	60	 seconds?
A.	 1 0 107.
B.	 1 0 109.
C.	 3 6 109.
D.	 3 6 1010.
ID:260872 A Common EQ
	●7	 The	 expression	below	 represents	 the	
area,	 in	 square	meters,	 of	 a	 rectangle.
x x2 5 24
	 Which	of	 the	 following	pairs	 of	
expressions	 could	 represent	 the	 length	
and	width,	 in	meters,	 of	 the	 rectangle?
A.	 ( ) ( )x x3 8 and 
B.	 ( ) ( )x x4 6 and 
C.	 ( ) ( )x x6 4 and 
D.	 ( ) ( )x x8 3 and 
ID:282151 B Common EQ
	●8	 The	 table	 below	 shows	 the	monthly	 rents	
charged	 for	 different	 apartments.
Apartment Rents
Apartment Monthly Rent
1A $	 750
1B $	 800
1C $	 900
1D $1000
2A $	 950
2B $1250
2C $	 950
2D $	 900
	 What	 is	 the	median	monthly	 rent	
charged	 for	 the	 apartments?
A.	 $900
B.	 $925
C.	 $938
D.	 $975
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ID:281523 D Common EQ
	●9	 A	package	of	 12	bottles	 of	water	 sells	
for	 $3.89.	The	manager	 of	 a	 stadium	
spent	 a	 total	 of	 $287.86	on	bottles	 of	
water.	
	 Which	of	 the	 following	 is	 closest	 to	 the	
number	of	bottles of	water	 the	manager	
bought?
A.	 100
B.	 300
C.	 600
D.	 900
ID:281567 B Common EQ
	●10	 The	first	five	 terms	of	 a	 linear	 sequence	
are	 shown	below.
8,	 	6,	 	4,	 	2,	 	0,	 .	 .	 .
	 What	 is	 the	100th	 term	 in	 the	 sequence?
A.	 2192
B.	 2190
C.	 2108
D.	 290
ID:261529 C Common EQ
	●11	 What	 is	 the	value	of	 the	 expression	
below?
8 6
A.	 214
B.	 22
C.	 	 2
D.	 	 14
ID:281517 C Common EQ
	●12	 A	square	window	has	 an	 area	of	
120	 square	 feet.	Which	of	 the	 	
following	 is	 closest	 to	 the	 length	of	 	
each	 side	of	 the	window?
A.	 	 9	 feet
B.	 10	 feet
C.	 11	 feet
D.	 12	 feet
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ID:282137 B Common EQ
	●13	 The	 list	 in	 the	box	below	 shows	 the	 ticket	 prices	 for	 ten	 concerts	 scheduled	 at	 a	 stadium.
$32,			$36,			$65,			$30,			$46,			$19,			$46,			$40,			$70,			$16
	 A	 ticket	price	of	$70	 is	added	 to	 the	 list.	Which	of	 the	 following	measures	of	 the	data	will	change?
A.	 range
B.	 median
C.	 maximum
D.	 minimum
ID:261524 B Common EQ
	●14	 What	 is	 the	value	of	 the	 expression	
below?
3
4( )
A.	 	 3
B.	 	 9
C.	 27
D.	 81
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ID:279260 Common EQ
	●15	 What	 is	 the	value	of	 the	 expression	below?
3 4 6 3( )
Questions 15 and 16 are short-answer questions. Write your answers to these questions in the boxes 
provided in your Student Answer Booklet. Do not write your answers in this test booklet. You may do 
your figuring in the test booklet.
ID:251056 516s_10ma_s07MCAS.eps Common EQ
	●16	 The	diagram	below	 shows	 a	 right	 square	pyramid.
Slant height
 = 10 cm
16 cm
	 Based	on	 the	dimensions	 in	 the	diagram,	what	 is	 the	 lateral	 surface	 area,	 in	 square	 centimeters,	
of	 the	pyramid?
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ID:286243 Common EQ
	●17	 A	numerical	 expression	 is	 shown	below.
8 15 20 5
6 3 2
•
•
a.	 What	 is	 the	value	of	 the	 expression?	Show	or	 explain	how	you	got	 your	 answer.
b.	 Copy	 the	 equation	below	 into	your	Student	Answer	Booklet.	
8 15 20 5
6 3 2
•
•
56
	 Insert	 sets	 of	 parentheses	 in	 the	 equation	 to	make	 it	 true.	Explain	your	 reasoning.
c.	 Copy	 the	 equation	below	 into	your	Student	Answer	Booklet.	
8 15 20 5
6 3 2
•
•
38
	 Insert	one set	 of	 parentheses	 in	 the	 equation	 to	make	 it	 true.	Explain	your	 reasoning.
d.	 Copy	 the	 expression	below	 into	your	Student	Answer	Booklet.	
8 15 20 5
6 3 2
•
•
	 Insert	 a	 set	 or	 sets	 of	 parentheses	 in	 the	 expression	 so	 that	 the	 expression	will	 have	 a	
value	 that	 is	not	 equal	 to	 38,	 56,	 or	 the	 answer	 to	 part	 (a).	Explain	your	 reasoning.
Question 17 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 17 in the space provided in your Student Answer Booklet.
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ID:273628 Common EQ
	●18	 The	 table	 below	 shows	 a	 linear	 relationship	between	 the	values	 of	x	 and	y.
x 1 2 3 4
y 3 9 15 21
	 Based	on	 the	 relationship	 shown	 in	 the	 table,	what	 is	 the	value	of	y	when	x	 =	 5?
Questions 18 and 19 are short-answer questions. Write your answers to these questions in the boxes 
provided in your Student Answer Booklet. Do not write your answers in this test booklet. You may do 
your figuring in the test booklet.
ID:254660 Common EQ
	●19	 What	 is	 the	value,	 to	 the	nearest	 tenth,	 of	 8 ?
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Questions 20 and 21 are open-response questions. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF EACH QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 20 in the space provided in your Student Answer Booklet.
ID:285593 CMC308_JKL.eps, CMC308_JK Common EQ
	●20	 Triangle	JKL	 is	 shown	on	 the	 coordinate	 plane	below.
K
J
4
6
8
–6
–8
–6–8 –4 –2 2 4 6 8
y
x0
–2
–4
2L
	 Copy	 the	 coordinate	 plane	 and	 triangle	JKL	 as	 shown	onto	 the	grid	 in	 your	Student	Answer	
Booklet.
	 Triangle	JKL	 is	 reflected	over	 the	y-axis.
a.	 On	your	 grid,	 draw	 triangle	 J K L ,	 the	 image	of	 triangle	JKL	 after	 it	 has	 been	 reflected	
over	 the	y-axis.	Be	 sure	 to	 label	 the	vertices.
	 Triangle	 J K L 	 is	 rotated	90°	 clockwise	 about	 the	origin.	
b.	 On	your	 grid,	 draw	 triangle	 J K L ,	 the	 image	of	 J K L 	 after	 it	 has	 been	 rotated	
90°	 clockwise	 about	 the	origin.	Be	 sure	 to	 label	 the	vertices.
c.	 Suppose	 the	vertices	 of	 J K L 	 are	 reflected	over	 the	y-axis	 and	 then	 reflected	over	 the	
x-axis.	Do	 the	vertices	 of	 the	 resulting	 triangle	 have	 the	 same	 coordinates	 as	 the	vertices	
of	 triangle	JKL?	Show	or	 explain	how	you	got	 your	 answer.
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ID:285493 Common EQ
	●21	 A	person’s	 score	on	 a	 timed	keyboarding	 test	 varies	 directly	with	 the	number	of	words	 the	
person	 types	 correctly.	Each	keyboarding	 test	 lasts	 the	 same	 amount	 of	 time.
	 On	her	first	 test,	Catherine	 earned	 a	 score	of	 75	when	 she	 typed	200	words	 correctly.
a.	 What	 is	 the	 ratio	 of	Catherine’s	 score	 to	 the	number	of	words	 she	 typed	 correctly?
b.	 Use	your	 ratio	 from	part	 (a)	 to	write	 an	 equation	 that	 can	be	used	 to	find	y,	 the	 score	 for	
x	words	 typed	 correctly.
	 On	her	 second	 test,	Catherine	 typed	240	words	 correctly.	
c.	 Use	 the	 equation	you	wrote	 in	 part	 (b)	 to	find	 the	 score	Catherine	 earned	on	her	 second	
test.	 Show	or	 explain	how	you	got	 your	 answer.
	 Catherine	wants	 to	 earn	 a	 score	of	 at	 least	 96	on	her	 third	 test.
d.	 What	 is	 the	 least	 number	 of	words	Catherine	must	 type	 correctly	 to	 earn	 a	 score	of	 96?	
Show	or	 explain	how	you	got	 your	 answer.
Write your answer to question 21 in the space provided in your Student Answer Booklet.
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SeSSion 2
You may use your reference sheet during this session.
You may use a calculator during this session.
DIRECTIONS
This session contains eighteen multiple-choice questions and three open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet.
ID:281643 CMC306_parallel2.eps C Common EQ
	●22	 In	 the	diagram	below,	 lines	h	 and	 j	 are	
parallel.	Line	k	 and	 line	m	 intersect	
lines	h	 and	 j.
k
50° 60°
j
h
1
m
	 Based	on	 the	 angle	measures	 in	 the	
diagram,	what	 is	 m 1?
A.	 	 50°
B.	 	 60°
C.	 120°
D.	 130°
ID:282091 CMC521_party.eps B Common EQ
	●23	 The	 circle	 graph	below	 shows	
information	 about	 the	budget	 for	 a	
school	 party.
School Party Budget
Prizes
10%
Entertainment
Invitations
5%
Food
40%
Decorations
15%
	 The	 total	 budget	 for	 the	party	 is	 $1500.
	 What	 is	 the	 total	 dollar	 amount	 in	 the	
budget	 for	 entertainment?
A.	 $300
B.	 $450
C.	 $500
D.	 $1050
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ID:260880 CMH224_4_number_lines.eps A Common EQ
	●24	 An	 inequality	 is	 shown	below.
8 2 12x
	 Which	of	 the	 following	graphs	 represents	 the	 solution	of	 the	 inequality?
A.	
2 4 6 8 100 12 14 16
B.	
2 4 6 8 100 12 14 16
C.	
2 4 6 8 100 12 14 16
D.	
2 4 6 8 100 12 14 16
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ID:281575 CMC210_zeroslope.eps B Common EQ
	●25	 Six	points	 are	 plotted	on	 the	 coordinate	
grid	 below.	
y
x
N
J
K
L
Q
P
	 Which	 two	points	 lie	 on	 a	 line	with	 a	
slope	 closest	 to	 zero?
A.	 	N	 and	J
B.	 	N	 and	K
C.	 	P	 and	L
D.	 	P	 and	Q
ID:273806 A Common EQ
	●26	 A	pizza	 restaurant	 uses	 small	 pans	 and	
large	pans.
•	 Each	pan	 is	 in	 the	 shape	of	
a	 circle.
•	 The	 area	of	 the	 large	pan	 is	
9	 times	 the	 area	of	 the	 small	 pan.
	 The	 radius	 of	 the	 large	pan	 is	 how	many	
times	 the	 radius	 of	 the	 small	 pan?
A.	 	 3
B.	 	 6
C.	 	 9
D.	 27
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ID:282075 CMC505_used_cars.eps D Common EQ
	●27	 The	histogram	below	 shows	 the	
relationship	between	 the	price	 of	 a	 used	
car	 and	 the	number	of	 used	 cars	 sold.
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	 Based	on	 the	histogram,	which	 statement	
must	 be	 true?
A.	 No	used	 car	 sold	 for	 $7,000.
B.	 Exactly	 5	 of	 the	used	 cars	
sold	 for	 $4,000.
C.	 The	most	 expensive	used	 car	
sold	 for	 $11,999.
D.	 Most	 of	 the	used	 cars	 sold	 for	
less	 than	$6,000.
ID:281654 CMC327_flight.eps D Common EQ
	●28	 The	diagram	below	 represents	 different	
connecting	 routes	 an	 airplane	pilot	 can	
take	 to	 travel	 from	one	 city	 to	 another.	
Centerville
Pitman
Trenton Jackson
Wilton
Middletown
	 An	 airplane	will	fly	 from	Middletown	 to	
Wilton.	The	pilot	 of	 the	 airplane	wants	
to	 stop	 in	 no	more	 than	2	 cities	 between	
Middletown	and	Wilton.
	 How	many	different	ways	 can	 the	pilot	
fly	 from	Middletown	 to	Wilton?
A.	 1
B.	 2
C.	 3
D.	 4
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ID:260192 CMH402_FGH.eps D Common EQ
	●29	 Abby	drew	 FGJ FH and ,	 as	 shown	 in	
the	diagram	below.
8 in.
10 in.G
F
H
J
	 The	figure	 in	 the	diagram	has	 the	
following	properties:
•	 Point	H	 lies	 on	 GJ .
•	 The	 length	of	 FG 	 is	 8	 inches.
•	 The	 length	of	 HJ 	 is	 10	 inches.
	 What	 is	 the	 area	of	 the	 shaded	 triangle,	
FHJ ?
A.	 80	 sq.	 in.
B.	 64	 sq.	 in.
C.	 48	 sq.	 in.
D.	 40	 sq.	 in.
ID:250946 508s_10ma_s07MCAS.eps A Common EQ
	●30	 Which	of	 the	 following	 absolute-value	
inequalities	 best	 represents	 the	graph	
shown	on	 the	number	 line	below?
–3 –2 –1 0 1 2 3 4 5 6 7
A.	
B.	
C.	
D.	
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ID:268443 268443_rental_cost.eps Common EQ
	●31	 Nicole’s	 rental	 company	has	 only	 cars	 and	vans	 available	 to	 rent.	The	poster	 below	 shows	 the	
rental	 costs	 per	 day	 for	 the	vehicles	 at	 her	 company.
Rental Costs per Day
Car:  $40
Van:  $60
a.	 One	day	 last	week,	 the	 total	 rental	 income	 for	Nicole’s	 company	was	$460	 for	 cars	 and	
vans	 together.	Her	 company	 rented	7	 cars	 that	 day.	How	many	vans	 did	 her	 company	 rent	
that	 day?	Show	or	 explain	how	you	got	 your	 answer.
	 For	parts	(b),	(c),	and	(d),	define	c and	v	as	follows:
•	 c	5	 the	 number	of	 cars	 the	 company	owns
•	 v	5	 the	 number	of	 vans	 the	 company	owns
b.	 The	 company	owns	 a	 total	 of	 36	vehicles.	Write	 an	 equation	 in	 terms	of	c	 and	v	 that	
represents	 this	 fact.
c.	 On	 a	 day	when	Nicole’s	 company	 rents	 all	 its	 cars	 and	vans,	 the	 total	 rental	 income	 is	
$1700.	Write	 an	 equation	 in	 terms	of	c	 and	v	 that	 represents	 this	 fact.
d.	 Use	your	 equations	 from	parts	 (b)	 and	 (c)	 to	 determine	how	many	 cars	 the	 company	owns	
and	 how	many	vans	 the	 company	owns.	Show	your	work.
Questions 31 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 31 in the space provided in your Student Answer Booklet.
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ID:281526 C Common EQ
	●32	 An	 athlete	walked	down	16	flights	 of	
stairs	 in	 128	 seconds.
	 At	 this	 rate,	what	 is	 the	 total	 number	of	
seconds	 it	will	 take	 the	 athlete	 to	walk	
down	21	flights	 of	 stairs?
A.	 	 98
B.	 133
C.	 168	
D.	 336	
ID:274038 B Common EQ
	●33	 Two	angles	 of	 a	 triangle	 each	measure	
64°.	What	 is	 the	measure	of	 the	 third	
angle	 of	 the	 triangle?
A.	 32°
B.	 52°
C.	 58°
D.	 64°
ID:282081 B Common EQ
	●34	 The	 table	 below	 shows	 the	 ticket	 costs	
for	 seats	 in	 different	 sections	of	 a	
stadium.
Ticket Costs for 
Stadium Seats
Section
Ticket Cost 
per Seat
main $75
lower	deck $59
upper	deck $42
bleacher $22
	 What	 is	 the	greatest	 number	 of	 bleacher	
seat	 tickets	 that	 can	be	bought	 for	 the	
cost	 of	 12	 lower	deck	 seat	 tickets?
A.	 22
B.	 32
C.	 42
D.	 52
Mark your answers to multiple-choice questions 32 through 40 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet. You may do your figuring in the test 
booklet.
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ID:281594 D Common EQ
	●35	 The	 amount	 of	 time	 it	 takes	mail	
carriers	 to	 deliver	 the	mail	 in	 one	 town	
is	 inversely	proportional	 to	 the	number	
of	mail	 carriers	 delivering	 the	mail.	
With	8	mail	 carriers,	 it	 takes	 6	 hours	 to	
deliver	 the	 town’s	mail.
	 What	 is	 the	number	of	 hours	 it	would	
take	4	mail	 carriers	 to	 deliver	 the	
town’s	mail?
A.	 	 2
B.	 	 3
C.	 10
D.	 12
ID:281710 CMC401_stage.eps B Common EQ
	●36	 A	 stage	floor	 is	 composed	of	 a	 rectangle	
and	 an	 isosceles	 trapezoid.	The	diagram	
below	 shows	 the	 stage	floor	 and	 some	of	
its	 dimensions.
50 ft.
20 ft.
25 ft.
15 ft.
	 What	 is	 the	perimeter	 of	 the	 stage	floor?
A.	 	 110	 ft.
B.	 	 145	 ft.
C.	 1000	 ft.
D.	 1375	 ft.
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ID:281528 B Common EQ
	●37	 A	model	 of	 a	 skyscraper	 is	 15	 inches	
tall.	The	model	 uses	 the	 scale	 shown	
below.
Scale
0.5	inch	:	12	yards
	 Which	of	 the	 following	proportions	 can	
be	used	 to	find	x,	 the	 height	 in	 yards	 of	
the	 actual	 skyscraper?
A.	 15
12
0 5
5
.
x
B.	 15 0 5
12x
5
.
C.	
0 5
15 12
.
5
x
D.	 0 5
12 15
.
5
x
ID:274473 C Common EQ
	●38	 The	price	 per	 pound	of	 each	kind	of	
vegetable	 sold	 at	 a	 farmers’	market	 is	
shown	 in	 the	 table	 below.
Prices per Pound ($)
0.95 0.70 1.25 1.49
1.49 0.95 0.95 1.25
1.20 1.99 1.99 1.49
0.45 1.49 1.25 0.60
	 What	 is	 the	mode	of	 the	prices	 per	
pound	 for	 the	vegetables?
A.	 $0.95
B.	 $1.25
C.	 $1.49
D.	 $1.99
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ID:281597 C Common EQ
	●39	 Ken	 and	 Jerome	went	 to	 the	 same	
electronics	 store.
•	 Ken	bought	 2	 video	games	 and	 	
1	DVD	 for	 a	 total	 of	 $105.
•	 Jerome	bought	 1	 video	game	 and	
4	DVDs	 for	 a	 total	 of	 $105.
	 Each	video	game	 cost	v	 dollars	 and	 each	
DVD	cost	d	 dollars.
	 Which	 system	of	 equations	 can	be	used	
to	find	 the	 cost,	 in	 dollars,	 of	 each	video	
game	 and	 each	DVD	at	 the	 store?
A.	 v d
v d
2 105
4 105
B.	 2 105
4 105
v d
v d
C.	 2 105
4 105
v d
v d
D.	 2 4 105
105
v d
v d
ID:281720 CMC403_parallelogram.eps C Common EQ
	●40	 The	diagram	below	 shows	 a	
parallelogram	and	 its	 dimensions.
11 in.
6 in.
8 in.
	 What	 is	 the	 area	of	 the	parallelogram?
A.	 38	 sq.	 in.
B.	 48	 sq.	 in.
C.	 66	 sq.	 in.
D.	 88	 sq.	 in.
265
Mathematics Session 2
ID:285609 CMC504_win_loss.eps Common EQ
	●41	 The	numbers	 of	 games	won	 and	 lost	 by	 six	 local	 baseball	 teams	 are	 shown	 in	 the	double	 bar	
graph	below.
Games Won and Lost by Local Baseball Teams
Bears Hawks Cougars Scorpions Panthers Wolves
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a.	 How	many	more	games	did	 the	Hawks	win	 than	 the	Wolves	won?	Show	or	 explain	how	
you	got	 your	 answer.
b.	 For	 the	Panthers,	what	 is	 the	 ratio	 of	 games	won	 to	 games	played?	Show	or	 explain	how	
you	got	 your	 answer.
c.	 Which	of	 the	 six	 teams	has	 the	greatest	 ratio	 of	 games	won	 to	 games	played?	Show	or	
explain	how	you	got	 your	 answer.
	 The	Scorpions	 later	 played	 additional	 games	 that	were	not	 included	 in	 the	double	 bar	 graph.	
The	 additional	 games	 changed	 the	Scorpions’	 ratio	 of	 games	won	 to	 games	played	 to 1
2
.
d.	 What	 is	 the	 least	 number	 of	additional	 games	 the	Scorpions	 could	have	played?	Show	or	
explain	how	you	got	 your	 answer.
Questions 41 and 42 are open-response questions. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF EACH QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 41 in the space provided in your Student Answer Booklet.
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ID:279833 Common EQ
	●42	 A	 company	manufactures	 solid	 glass	 spheres.	Each	 sphere	has	 a	 radius	 of	 2	 inches	 and	 is	
packed	 in	 a	 gift	 box	 shaped	 like	 a	 cube.	The	box	 is	 small	 enough	 so	 that	 each	 side	of	 the	box	
touches	 the	 sphere.
a.	 What	 is	 the	 length,	 in	 inches,	 of	 each	 edge	of	 the	box?	Show	or	 explain	how	you	got	 	
your	 answer.
b.	 What	 is	 the	volume,	 in	 cubic	 inches,	 of	 the	box?	Show	your	work.
	 Material	is	added	to	the	spaces	around	the	glass	spheres	in	the	boxes	to	prevent	breakage.
c.	 What	 is	 the	volume,	 in	 cubic	 inches,	 of	 the	 space	 inside	 the	box	but	 outside	 the	 sphere?	
Show	your	work.
	 The	company	wants	to	pack	multiple	cube-shaped	boxes	into	large	boxes	for	shipping.	Each	large	
box	is	in	the	shape	of	a	right	rectangular	prism	and	has	a	length	of	24	inches,	a	width	of	20	inches,	
and	a	height	of	16	inches.
d.	 What	 is	 the	maximum	number	of	 cube-shaped	boxes	 that	 can	fit	 inside	 a	 large	box?	Show	 	
your	work.
Write your answer to question 42 in the space provided in your Student Answer Booklet.
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AREA FORMULAS
square .....................	A =	s2
rectangle	.................	A =	bh
parallelogram	.........	A =	bh
triangle	...................	A =	1
2
	bh
trapezoid 	.................	A =	1
2
	h(b1	+	b2)
circle 	.......................	A =	πr2
VOLUME FORMULAS
cube	.........................................V = s3
(s	=	length	of	an	edge)
right	rectangular	prism	............V = lwh
	 OR
 V = Bh
(B	=	area	of	a	base)
sphere	......................................V = 43  πr
3
right	circular	cylinder		.............V = πr2h
right	circular	cone	...................V = 13  πr
2h
right	square	pyramid	...............V = 13  s
2h
LATERAL SURFACE AREA FORMULAS
right	rectangular	prism	..........	LA = 2(hw) + 2(lh)
right	circular	cylinder	...........	LA = 2πrh
right	circular	cone	.................	LA = πr
(	=	slant	height)	
right	square	pyramid	.............	LA = 2s
(	=	slant	height)	
TOTAL SURFACE AREA FORMULAS
cube	.......................................	SA = 6s2
right	rectangular	prism	.........	SA = 2(lw) + 2(hw) + 2(lh)
sphere	....................................	SA = 4πr2
right	circular	cylinder	...........	SA = 2πr2+ 2πrh
right	circular	cone	.................	SA = πr2+πr
(	=	slant	height)
right	square	pyramid	.............	SA = s2+ 2s
(	=	slant	height)
CIRCLE FORMULAS
C	=	2πr
A	=	πr2
SPECIAL RIGHT TRIANGLES
45˚
45˚
2x
x
x

30˚
60˚ 2y
y
3y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Grade 10 Mathematics 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC/SA)*
1 245 Geometry 10.G.7 D
2 245 Measurement 10.M.1 C
3 246 Data Analysis, Statistics, and Probability 10.D.2 A
4 246 Data Analysis, Statistics, and Probability 10.D.1 D
5 247 Patterns, Relations, and Algebra 10.P.2 C
6 247 Number Sense and Operations 10.N.2 D
7 247 Patterns, Relations, and Algebra 10.P.4 A
8 247 Data Analysis, Statistics, and Probability 10.D.1 B
9 248 Number Sense and Operations 10.N.4 D
10 248 Patterns, Relations, and Algebra 10.P.1 B
11 248 Number Sense and Operations 10.N.2 C
12 248 Number Sense and Operations 10.N.3 C
13 249 Data Analysis, Statistics, and Probability 10.D.1 B
14 249 Number Sense and Operations 10.N.1 B
15 250 Number Sense and Operations 10.N.2 –24
16 250 Measurement 10.M.2 320	cm2
17 251 Number Sense and Operations 10.N.2
18 252 Patterns, Relations, and Algebra 10.P.1 27
19 252 Number Sense and Operations 10.N.3 2.8
20 253 Geometry 10.G.9
21 254 Patterns, Relations, and Algebra 10.P.7
22 255 Geometry 10.G.3 C
23 255 Data Analysis, Statistics, and Probability 10.D.1 B
24 256 Patterns, Relations, and Algebra 10.P.6 A
25 257 Patterns, Relations, and Algebra 10.P.2 B
26 257 Measurement 10.M.3 A
27 258 Data Analysis, Statistics, and Probability 10.D.1 D
28 258 Geometry 10.G.11 D
29 259 Measurement 10.M.1 D
30 259 Patterns, Relations, and Algebra 10.P.6 A
31 260 Patterns, Relations, and Algebra 10.P.8
32 261 Number Sense and Operations 8.N.3 C
33 261 Geometry 10.G.5 B
34 261 Data Analysis, Statistics, and Probability 10.D.1 B
35 262 Patterns, Relations, and Algebra 10.P.7 D
36 262 Measurement 10.M.1 B
37 263 Patterns, Relations, and Algebra 10.P.7 B
38 263 Data Analysis, Statistics, and Probability 10.D.1 C
39 264 Patterns, Relations, and Algebra 10.P.8 C
40 264 Measurement 10.M.1 C
41 265 Data Analysis, Statistics, and Probability 10.D.1
42 266 Measurement 10.M.2
*	 Answers	are	provided	here	for	multiple-choice	items	and	short-answer	items	only.	Sample	responses	and	scoring	guidelines	for	open-
response	items,	which	are	indicated	by	shaded	cells,	will	be	posted	to	the	Department’s	website	later	this	year.
XVI. Science and Technology/Engineering, 
Grade 5
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Grade 5 Science and  
Technology/Engineering Test
The spring 2011 grade 5 MCAS Science and Technology/Engineering test was based on learning standards 
in the Massachusetts Science and Technology/Engineering Curriculum Framework (2006). The Framework 
identifies four major content strands, listed below. Page numbers for the grades 3–5 learning standards 
appear in parentheses.
■  Earth and Space Science (Framework, pages 26–29)
■  Life Science (Biology) (Framework, pages 46–49)
■  Physical Sciences (Chemistry and Physics) (Framework, pages 64–66)
■  Technology/Engineering (Framework, page 86)
The Science and Technology/Engineering Curriculum Framework is available on the Department website 
at www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports 
and District Reports, Science and Technology/Engineering test results are reported under four MCAS 
reporting categories, which are identical to the four framework content strands listed above.
Test Sessions
The MCAS grade 5 Science and Technology/Engineering test included two separate test sessions. Each 
session included multiple-choice and open-response questions. Approximately half of the common test 
items are shown on the following pages as they appeared in test booklets.
Reference Materials and Tools
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both Science and Technology/Engineering test sessions. No other reference 
tools or materials were allowed. 
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework learning standard it assesses. The correct answers for released 
multiple-choice questions are also displayed in the released item table.
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DIRECTIONS
This session contains seven multiple-choice questions and one open-response question. Mark your 
answers to these questions in the spaces provided in your Student Answer Booklet. 
ID:273733 0821.eps C Common
 ●1	 Stacie wants to make an electromagnet 
using a copper wire wrapped around an 
iron bar, as shown below.
Copper
wire
Iron bar
 To make the bar an electromagnet, what 
should Stacie do next?
A. connect the wire to a bulb
B. heat the wire around the bar
C. send a current through the wire
D. touch the ends of the wire together
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ID:245445 0126a.eps [opt_a01, b01, B Common EQ
 ●2	 Which of the following objects is an 
example of a simple machine?
A. 
B. 
C. 
D. 
ID:281826 A Common
 ●3	 In a city near the ocean, fog often forms 
on summer mornings. Which of the 
following statements best explains how 
this fog forms?
A. Ocean water evaporates and then 
condenses in the air.
B. Crashing waves spray tiny drops of 
ocean water into the air.
C. Water runoff moves toward the ocean 
and collects near the shore.
D. Rain clouds move in from the ocean 
and evaporate as they reach the shore.
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ID:264800 B Common
 ●4	 Chris left a glass of water on a windowsill. 
When he looked at the glass a few days 
later, some of the water had evaporated.
 Which of the following best describes 
what happened to the particles of water 
that evaporated?
A. They became larger in size.
B. They spread out into the air.
C. They were absorbed by the 
glass.
D. They passed through the 
glass into the air.
ID:264859 A Common
 ●5	 Which of the following can be caused 
by weathering?
A. cracks forming in a boulder
B. rocks melting to form magma
C. glaciers forming on a mountainside
D. pebbles combining to form a large rock
ID:264864 0663.eps C Common
 ●6	 The drawing below shows a plant during 
the early development stage in its life 
cycle.
 Under normal conditions, which of the 
following will occur next as the plant 
continues to grow?
A. Fruits and roots will develop.
B. Seeds and stems will develop.
C. Stems and leaves will develop.
D. Flowers and fruits will develop.
274
Science and Technology/Engineering Session 1
ID:281805 5148.eps D Common
 ●7	 Emperor penguins are specialized birds 
that eat fish. Emperor penguins have 
developed many special characteristics 
that help them survive in the ocean 
environment. The picture below shows 
two emperor penguins swimming in 
the ocean.
 Which of the following characteristics 
most helps the emperor penguins 
survive in an ocean environment?
A. having very little sense of smell
B. having a very weak sense of taste
C. having large feathers that 
absorb water
D. having small wings that move 
like flippers
275
Science and Technology/Engineering Session 1
Question 8 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 8 in the space provided in your Student Answer Booklet.
ID:288169 Common
 ●8	 Massachusetts is home to many plants and animals, including the organisms in the list below. 
• maple tree
• monarch butterfly
• robin
• squirrel
 Each of these organisms responds to seasonal changes with specific behaviors.
a. Identify one organism from the list that migrates.
b. Describe one seasonal change that causes organisms to migrate.
c. Describe two behaviors that allow organisms that stay in Massachusetts all year to survive 
seasonal changes.
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ID:288217 A Common
 ●9	 Which of the following statements best 
describes sandy soils?
A. Sandy soils allow water to drain 
quickly.
B. Sandy soils easily break down into 
clay sediments.
C. Sandy soils hold plant roots tightly 
in place to prevent erosion.
D. Sandy soils have high levels of 
decomposed plant and animal matter.
ID:288160 A Common
 ●10	 Which two forms of energy could best 
be used to increase the temperature of a 
sheet of copper?
A. heat and light
B. heat and sound
C. light and magnetism
D. electricity and sound
DIRECTIONS
This session contains twelve multiple-choice questions and one open-response question. Mark your 
answers to these questions in the spaces provided in your Student Answer Booklet. 
ID:264869 A Common
 ●11	 Which of the following best explains 
why electrical wires are usually covered 
with plastic or rubber?
A. to insulate the electrical wire
B. to keep the electrical wire warm
C. to make the electrical wire 
stronger
D. to make the electrical wire 
more flexible
ID:288146 D Common
 ●12	 The Sun is the largest body in the solar 
system. The Sun is a
A. moon.
B. planet.
C. satellite.
D. star.
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ID:288206 5250.eps [stem_01, opt_a0 A Common
 ●13	 A student made the drawing below to 
show the order of several phases of the 
Moon. One of the phases is missing.
?
 Which of the following pictures shows 
the phase of the Moon that is missing 
from the drawing?
A. 
B. 
C. 
D. 
ID:281853 A Common
 ●14	 Jose has two bar magnets. He pushes 
the ends of the two magnets together 
and then he lets go. The magnets move 
quickly apart.
 Which of the following statements best 
explains why this happens?
A. The north poles of the two magnets 
are facing each other.
B. One magnet is a north pole and one 
magnet is a south pole.
C. The ends of magnets repel each 
other but the centers attract.
D. One magnet is storing energy and 
one magnet is releasing energy.
ID:281813 C Common
 ●15	 Which of the following organisms would 
most likely get its food energy only 
from consumers?
A. deer
B. grass
C. hawk
D. mushroom
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ID:229145 3046376_AR1.eps A Common
 ●16	 A pond is pictured below in two different seasons.
A B
 Which of the following has caused the changes in the pond from A to B?
A. The pond water has lost heat energy.
B. The pond water temperature has increased.
C. Warm water has risen to the top of the pond.
D. All of the water has evaporated from the pond.
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ID:288172 C Common
 ●17	 Which of the following best describes a 
mineral?
A. the main nutrient in all foods
B. a type of grain found in cereals
C. a natural substance that makes 
up rocks
D. the decomposed plant matter 
found in soil
ID:288158 5324.eps B Common
 ●18	 Two geese mate and raise their goslings 
(baby geese) each year. The table below 
shows the number of goslings that 
survive each year over a five-year period.
Year
1
2
3
4
5
6
2
4
6
5
Number of
Goslings
That Survive
 Which of the following statements best 
explains why a different number of 
goslings survives each year?
A. The goslings develop different 
adaptations each year.
B. Different environmental conditions 
affect the goslings each year.
C. Some goslings inherit more traits 
from one parent than from the other.
D. The environmental conditions affect the 
parent geese more than the goslings.
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ID:288183 A Common
 ●19	 The table below shows averages of 
temperature and precipitation for the 
past 20 years in an area in the United 
States.
Jan.–Mar.
Apr.–June
July–Sept.
Oct.–Dec.
Average
Temperature
(°F)
Months
Average
Precipitation
(in.)
0.6
0.2
0.4
0.3
52
75
87
56
20-Year Averages
 For which of the following would these 
data be most useful?
A. understanding the climate of 
the area
B. showing the effect of weather 
on climate
C. predicting how the weather will 
change from day to day
D. demonstrating the difference between 
weather and climate
ID:245463 0002.eps D Common
 ●20	 The picture below shows a
weather instrument. 
 What is this weather instrument 
designed to measure?
A. air temperature
B. rainfall amount
C. snowfall amount
D. wind speed
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Question 21 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 21 in the space provided in your Student Answer Booklet.
ID:281876 5185.eps Common
 ●21	 A group of students is building a cart with some of the materials and tools shown below. The 
cart will be used to move boxes between classrooms.
Rope
Screw eyes
Large board Small boards
Steel brackets
Wheels
Scissors Wrench Pliers Screwdriver
Nuts and boltsWood screws
a. Identify which type of fasteners would be best for attaching the wheels to the steel brackets.
b. Identify two tools that could be used to attach the wheels to the steel brackets with the 
fasteners you identified in part (a).
 The students attach the wheels and brackets to the large board. They pull the cart with a piece 
of rope. When the students use the cart to move a box, however, the box slides off the cart.
c. Describe how the students could improve the cart so that the box stays on the cart when 
the students move it. Be sure to identify which materials and tools the students should use.
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Grade 5 Science and Technology/Engineering  
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 271 Physical Sciences 8 C
2 272 Technology/Engineering 1.3 B
3 272 Earth and Space Science 11 A
4 273 Physical Sciences 2 B
5 273 Earth and Space Science 12 A
6 273 Life Science 3 C
7 274 Life Science 6 D
8 275 Life Science 9
9 276 Earth and Space Science 5 A
10 276 Physical Sciences 4 A
11 276 Physical Sciences 7 A
12 276 Earth and Space Science 13 D
13 277 Earth and Space Science 15 A
14 277 Physical Sciences 9 A
15 277 Life Science 11 C
16 278 Physical Sciences 3 A
17 279 Earth and Space Science 1 C
18 279 Life Science 5 B
19 280 Earth and Space Science 9 A
20 280 Earth and Space Science 6 D
21 281 Technology/Engineering 1.2
*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, 
which are indicated by shaded cells, will be posted to the Department’s website later this year.
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Grade 5 Science and Technology/Engineering  
Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
22 Earth and Space Science 1
23 Life Science 8
24 Life Science 7
25 Technology/Engineering 2.4
26 Physical Sciences 3
27 Technology/Engineering 1.1
28 Physical Sciences 12
29 Life Science 1
30 Life Science 4
31 Physical Sciences 5
32 Physical Sciences 7
33 Life Science 4
34 Technology/Engineering 2.3
35 Physical Sciences 10
36 Life Science 2
37 Earth and Space Science 7
38 Earth and Space Science 4
39 Life Science 6
40 Life Science 10
41 Earth and Space Science 2
42 Earth and Space Science 14
XVII. Science and Technology/Engineering, 
Grade 8
285
Grade 8 Science and  
Technology/Engineering Test
The spring 2011 grade 8 MCAS Science and Technology/Engineering test was based on learning standards 
in the Massachusetts Science and Technology/Engineering Curriculum Framework (2006). The Framework 
identifies four major content strands listed below. Page numbers for the grades 6–8 learning standards 
appear in parentheses.
■	  Earth and Space Science (Framework, pages 32–33)
■	  Life Science (Biology) (Framework, pages 51–53)
■	  Physical Sciences (Chemistry and Physics) (Framework, pages 67–68)
■	  Technology/Engineering (Framework, pages 87–89)
The Science and Technology/Engineering Curriculum Framework is available on the Department website 
at www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports 
and District Reports, Science and Technology/Engineering test results are reported under four MCAS 
reporting categories, which are identical to the four framework content strands listed above.
Test Sessions
The MCAS grade 8 Science and Technology/Engineering test included two separate test sessions. Each 
session included multiple-choice and open-response questions. Approximately half of the common test 
items are shown on the following pages as they appeared in test booklets.
Reference Materials and Tools
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both Science and Technology/Engineering test sessions. No other reference 
tools or materials were allowed. 
Cross-Reference Information
The tables at the conclusion of this chapter indicate each released and unreleased common item’s 
reporting category and the framework learning standard it assesses. The correct answers for released 
multiple-choice questions are also displayed in the released item table.
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SeSSion 1
DIRECTIONS
This session contains ten multiple-choice questions and one open-response question. Mark your 
answers to these questions in the spaces provided in your Student Answer Booklet. 
ID:273930 B Common
	●1	 Which of the following is the main 
reason water at the surface of the ocean 
is warmer than water at the bottom of 
the ocean?
A.  Water at the bottom of the ocean 
contains more dissolved solids.
B.  Water at the surface of the ocean 
absorbs more energy from the Sun.
C.  Friction is created by fast moving 
currents at the surface of the ocean.
D.  Wave action transfers heat from the 
bottom of the ocean to the surface.
ID:273945 C Common
	●2	 Which body system typically recognizes, 
attacks, and destroys foreign cells or 
substances that may cause disease?
A. digestive
B. excretory
C. immune
D. respiratory
ID:229447 C Common
	●3	 A student prepared the following list of 
characteristics about a cellular organelle.
• present in animal cells
• present in plant cells
• helps make energy available to
the cell
 Which of the following cellular structures 
is the student describing?
A. cell wall
B. chloroplast
C. mitochondrion
D. nucleus
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ID:273966 1765.eps C Common
	●4	 The diagram below shows information 
about the motion of a toy car between 
two points on a track.
Motion of Toy Car
Start
      time = 0 s
distance = 0 m
      time = 6 s
distance = 3 m
Finish
 Which of the following can be 
determined using the information shown 
in the diagram?
A. the car’s position after the first two 
seconds
B. the car’s mass as it moves away from 
the start
C. the car’s average speed between the 
two points
D. the car’s total acceleration within the 
first meter
ID:246348 D Common
	●5	 Human activity most likely contributes 
to which of the following changes 
on Earth?
A. an increase in the length of 
a day
B. a decrease in the number of 
volcanic eruptions
C. a decrease in the magnitude of 
large earthquakes
D. an increase in the amount of 
atmospheric carbon dioxide
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ID:288335 1975.eps C Common
	●6	 In the chemical reaction shown below, all of the HCl and Zn will react to form H2 and ZnCl2.
Reactants
hydrochloric acid
(liquid)
hydrogen
(gas)
zinc chloride
(solid)
zinc
(solid)
Products
2HCl Zn ZnCl2H2
 Which of the following statements describes the result of this reaction?
A. The hydrogen gas will have a mass of zero.
B. The zinc chloride will have less mass than the zinc.
C. The mass of the products will equal the mass of the reactants.
D. The mass of the hydrogen atoms will decrease in the products.
289
Science and Technology/Engineering Session 1
ID:282068 B Common
	●7	 A movie studio will use two methods 
of communication, television and the 
Internet, to advertise a new movie. 
Which of the following must both 
methods of communication use in order 
to show the advertisements to viewers 
around the world?
A. systems to locate viewers
B. networks to transmit signals
C. printing to create the images
D. software to search for images
ID:265268 1485.eps D Common
	●8	 The pictures below show two dogs of the 
same breed that have different coat colors.
 The instructions that determine coat 
color are stored in the
A. cytoplasm of skin cells.
B. membrane of every cell.
C. mitochondria of hair cells.
D. chromosomes of every cell.
ID:282031 2061.eps D Common
	●9	 The graph below shows the motion of 
four different bicyclists during a one-
hour bicycle ride.
Time (min)
D
is
ta
nc
e 
(k
m
)
10
0
15 30 45 60
20
30
40
50
Key
Bicyclist R
Bicyclist S
Bicyclist T
Bicyclist U
Motion of Bicyclists
 Based on the graph, which bicyclist 
traveled at a constant speed during the 
entire ride?
A. bicyclist R
B. bicyclist S
C. bicyclist T
D. bicyclist U
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ID:265259 1506.eps [stem_01, opt_a0 C Common
	●10	 A teacher put one test tube of 50°C liquid and one test tube of 10°C liquid into a 20°C water 
bath, as shown in the diagram below.
20°C
50°C 10°C
Test tubes
Water bath
 Which of the following diagrams best represents the directions that heat will move when the 
test tubes are placed into the water bath?
A. 
20°C
50°C 10°C
B. 
20°C
50°C 10°C
C. 
20°C
50°C 10°C
D. 
20°C
50°C 10°C
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Question 11 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 11 in the space provided in your Student Answer Booklet.
ID:281084 3049502_AR1.eps Common
	●11	 A design for a wooden shelf is shown below. The materials available for construction include one 
1" × 8" × 7 ' board, four wooden shelf brackets with backer boards, and 24 11
4
" wood screws. 
Examples of the materials are illustrated beneath the design of the shelf.
Materials
1 "
1
4
8" 7'
Brackets
Front view
2"
Side view
6"
Finished Product
Side view
8"
8" 3'
Design
Top view
2' 6"6"
 Sue wants to make two of these 3-foot-long shelves using these materials.
a. Describe the steps Sue should take to complete this project. Include in your discussion the tools 
Sue needs to use in each step.
b. Identify and describe one safety precaution Sue needs to follow in completing the project.
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SeSSion 2
ID:246340 B Common
	●12	 Which of the following is produced 
when two or more elements combine in 
a chemical reaction?
A. atom
B. compound
C. mixture
D. solution
DIRECTIONS
This session contains nine multiple-choice questions and one open-response question. Mark your 
answers to these questions in the spaces provided in your Student Answer Booklet. 
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ID:246286 1434.eps C Common
	●13	 The diagram below shows the relative positions of Earth and the Sun at a certain time of year.
Sun
Earth
N
S
equator
(Not to scale)
 Based on the diagram, which season is occurring in the Southern Hemisphere of Earth?
A. winter
B. spring
C. summer
D. fall
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ID:273982 A Common
	●14	 Which of the following best describes 
the function of an encoder in a 
telephone communication system?
A. converting sound to electrical 
impulses
B. receiving transmitted electrical 
signals
C. changing electrical impulses into 
sound
D. sending electrical signals through a 
circuit
ID:273972 A Common
	●15	 Which of the following statements best 
describes photosynthesis?
A. Carbon dioxide and water are turned 
into sugar and oxygen.
B. Sugar and oxygen are turned into 
water and carbon dioxide.
C. Oxygen and carbon dioxide are 
turned into water and sugar.
D. Water and sugar are turned into 
oxygen and carbon dioxide.
ID:281953 D Common
	●16	 Which of the following units best 
represents the density of an object?
A. kg
B. hr
C. m/s2
D. g/cm3
ID:273980 B Common
	●17	 During the construction of a new 
building, workers dug round holes in 
the ground and filled the holes with 
steel and concrete. Which of the 
following parts of the building was 
being built during this stage of 
construction?
A. the floor
B. the foundation
C. the plumbing
D. the walls
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ID:274028 D Common
	●18	 Which of the following provides the 
best evidence that Earth has evolved 
over geologic time?
A. coral reefs that slowly changed size
B. desert sand dunes that were shaped 
by winds
C. deposits of sediment found at the 
mouth of a river
D. rock containing fossilized seashells 
found on a mountaintop
ID:282057 1729.eps D Common
	●19	 The picture below shows a paramecium.
Contractile
vacuole
Food
vacuole
Nucleus
Cilia
Oral
groove
Anal pore
0 10 µ
 In which kingdom is the paramecium 
classified?
A. Animalia
B. Fungi
C. Plantae
D. Protista
ID:282006 1854.eps C Common
	●20	 Jerome crossed two purple-flowered 
plants. The offspring produced from this 
cross had either white flowers or purple 
flowers, as shown in the table below.
Number of
Offspring
10
3
Purple
White
Flower
Color
 Which of the following statements best 
explains why some of the offspring have 
white flowers?
A. These offspring were created by 
asexual reproduction.
B. These offspring were produced in 
a dark environment.
C. These offspring inherited a DNA 
sequence coding for white flowers 
from each parent plant.
D. These offspring inherited a DNA 
sequence coding for white flowers 
from only one parent plant.
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ID:273887 1800.eps Common
	●21	 The diagram below shows three main layers that compose Earth. The layers are labeled
X, Y, and Z.
X
Y
Z
a. Identify each of the three layers of Earth (X, Y, and Z) labeled in the diagram.
b. Describe one characteristic of the layer labeled X.
c. Describe one characteristic of the layer labeled Y.
d. Describe one way that the layer labeled Y interacts with the layer labeled Z.
Question 21 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 21 in the space provided in your Student Answer Booklet.
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Grade 8 Science and Technology/Engineering  
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 286 Earth and Space Science 4 B
2 286 Life Science 6 C
3 286 Life Science 3 C
4 287 Physical Sciences 11 C
5 287 Life Science 17 D
6 288 Physical Sciences 4 C
7 289 Technology/Engineering 3.3 B
8 289 Life Science 7 D
9 289 Physical Sciences 12 D
10 290 Physical Sciences 16 C
11 291 Technology/Engineering 1.3
12 292 Physical Sciences 7 B
13 293 Earth and Space Science 11 C
14 294 Technology/Engineering 3.1 A
15 294 Life Science 16 A
16 294 Physical Sciences 2 D
17 294 Technology/Engineering 5.1 B
18 295 Earth and Space Science 7 D
19 295 Life Science 1 D
20 295 Life Science 9 C
21 296 Earth and Space Science 2
*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, 
which are indicated by shaded cells, will be posted to the Department’s website later this year.
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Grade 8 Science and Technology/Engineering  
Spring 2011 Unreleased Common Items: 
Reporting Categories and Standards
Item No. Reporting Category Standard
22 Technology/Engineering 6.4
23 Physical Sciences 5
24 Technology/Engineering 2.1
25 Earth and Space Science 12
26 Technology/Engineering 1.1
27 Earth and Space Science 9
28 Earth and Space Science 10
29 Life Science 15
30 Technology/Engineering 1.2
31 Life Science 4
32 Earth and Space Science 6
33 Earth and Space Science 5
34 Life Science 14
35 Technology/Engineering 6.1
36 Physical Sciences 3
37 Life Science 10
38 Earth and Space Science 8
39 Earth and Space Science 1
40 Physical Sciences 1
41 Technology/Engineering 2.2
42 Physical Sciences 10
XVIII. Biology, High School
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High School Biology Test
The spring 2011 high school MCAS Biology test was based on learning standards in the Biology content 
strand of the Massachusetts Science and Technology/Engineering Curriculum Framework (2006). These 
learning standards appear on pages 54–58 of the Framework.
The Science and Technology/Engineering Curriculum Framework is available on the Department website 
at www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, Biology test results are reported under the following five MCAS reporting categories:
■	 Biochemistry and Cell Biology
■	 Genetics
■	 Anatomy and Physiology
■	 Ecology
■	 Evolution and Biodiversity
Test Sessions
The MCAS high school Biology test included two separate test sessions, which were administered on 
consecutive days. Each session included multiple-choice and open-response questions.
Reference Materials and Tools
The high school Biology test was designed to be taken without the aid of a calculator. Students were 
allowed to have calculators with them during testing, but calculators were not needed to answer questions.
The use of bilingual word-to-word dictionaries was allowed for current and former limited English proficient 
students only, during both Biology test sessions. No other reference tools or materials were allowed.
Cross-Reference Information
The table at the conclusion of this chapter indicates each item’s reporting category and the framework 
learning standard it assesses. The correct answers for multiple-choice questions are also displayed in the 
table.
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SeSSion 1
DIRECTIONS
This session contains twenty-one multiple-choice questions and two open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.
ID:281175 Burric014_Tiktaalik.eps D Common EQ
	●1	 In 2006, scientists discovered fossilized 
skeletons of an animal with several 
interesting features. Fossil evidence 
indicated that the animal not only had 
scales, fins, and gills, but also had 
lungs, a full set of ribs, and limb bones 
arranged to support the animal’s weight. 
The illustration below shows what the 
animal, called Tiktaalik, probably looked 
like based on the fossil evidence.
 Which of the following statements 
best explains why the Tiktaalik fossils 
are an important piece of evidence for 
evolution? 
A. They include skeletons of 
both males and females.
B. They are complete skeletons 
of a carnivorous animal.
C. They allow scientists to 
estimate the animal’s 
lifespan.
D. They show a transitional 
form between fish and 
land-dwelling vertebrates.
ID:234716 B Common EQ
	●2	 Which of the following matches a cell 
organelle with its function?
A. chloroplast—movement  
B. nucleus—cell regulation
C. vacuole—energy production
D. mitochondrion—photosynthesis
ID:243371 B Common EQ
	●3	 Joints are most important for which of 
the following functions of the human 
skeletal system?
A. protection
B. movement
C. storage of minerals
D. blood cell formation
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ID:273497 D Common EQ
	●4	 Until recently, the myrtle warbler and 
the Audubon’s warbler were thought to 
be separate species of birds because the 
males have very different appearances. 
Which of the following observations 
most likely led to the reclassification of 
these warblers as one species?
A. The myrtle warbler and the 
Audubon’s warbler have the 
same diet.
B. The myrtle warbler and the 
Audubon’s warbler lay the same 
number of eggs.
C. The myrtle warbler and the 
Audubon’s warbler have overlapping 
geographical ranges.
D. The myrtle warbler and the 
Audubon’s warbler interbreed and 
produce fertile offspring.
ID:281146 B Common EQ
	●5	 In the deserts of the southwestern United 
States, rock formations made from lava 
flows are found scattered across the sand. 
The rock pocket mouse, which has dark 
fur, lives on the black lava rocks. The 
Apache pocket mouse, which has light 
fur, lives on the tan sand.
 Which of the following statements best 
explains how these two types of mice 
could have evolved from a common 
ancestor?
A. Individual mice changed their fur 
color to escape their predators.
B. Natural selection favored different 
fur colors in the different habitats.
C. The emigration of mice changed 
the gene pools in the original 
population.
D. The original population of mice 
spread out geographically to 
relieve overcrowding.
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ID:208074 D Common EQ
	●6	 Which of the following normally results 
from meiosis in a human cell that 
contains 46 chromosomes?
A. an egg cell with 46 chromosomes
B. a liver cell with 23 chromosomes
C. a blood cell with 46 chromosomes
D. a sperm cell with 23 chromosomes
ID:260954 FABDIA43_web.eps A Common EQ
	●7	 A partial food web is shown below.
Hawk
Fox
Sparrow
Praying mantis
Grasshopper Rabbit
Grass plants
 Which of the following changes is most 
likely to occur if the sparrow population 
decreases?
A. The fox population decreases.
B. The hawk population increases.
C. The grasshopper population competes 
less with the praying mantis 
population.
D. The hawk population and the fox 
population prey more heavily on 
grasshoppers.
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The following section focuses on several human digestive enzymes.
Read the information below and use it to answer the four multiple-choice questions and one  
open-response question that follow.
ID:264681 Amylase_optimum.eps Common EQ
Biology students investigated various human digestive enzymes. The table below summarizes the functions 
of several different digestive enzymes.
Enzyme Function
salivary amylase
begins to break down starch into smaller polysaccharides or the 
disaccharide maltose
pepsin begins to break down proteins into small polypeptides
pancreatic amylase continues to break down starch and smaller polysaccharides into 
disaccharides
lipase breaks down fats into glycerol, fatty acids, or glycerides
aminopeptidase breaks down small polypeptides into amino acids
The students conducted experiments to study digestive enzyme activity. In the first experiment, the students 
observed the rate at which salivary amylase breaks down starch (the substrate) in solutions with different 
pH values. The students then performed the same type of experiment with pepsin. The graph below shows 
the students’ results for the two experiments.
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Pepsin and Salivary Amylase Activity
at Different pH Values
Key
Pepsin
Salivary amylase
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Mark your answers to multiple-choice questions 8 through 11 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet, but you may work out solutions to 
multiple-choice questions in the test booklet.
ID:264686 Amylase_optimum.eps A Common EQ
	●8	 Salivary amylase breaks down which 
class of organic molecules?
A. carbohydrates
B. lipids
C. nucleic acids
D. proteins
ID:264690 Amylase_optimum.eps B Common EQ
	●9	 Which of the following statements 
best describes an effect of pH on the 
functioning of salivary amylase?
A. Salivary amylase functions most 
effectively at a pH of about 4.
B. Salivary amylase functions most 
effectively at a pH of about 7.
C. Salivary amylase cannot break down 
starch into maltose at pH values less 
than 7.
D. Salivary amylase breaks down protein 
instead of starch at pH values greater 
than 9.
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ID:272919 Amylase_optimum.eps A Common EQ
	●10 Fatty acids are one of the products that 
result from the action of lipase in the 
digestive system. What is one way that 
fatty acids are used in the body?
A. for storing energy
B. for encoding genetic information
C. as the building blocks of antibodies
D. as the building blocks of hemoglobin
ID:272917 Amylase_optimum.eps, 2729 B Common EQ
	●11 The students also plan to conduct 
an experiment to study the effect of 
temperature on pepsin activity. Which of 
the following graphs shows the expected 
results of this experiment?
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Question 12 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 12 in the space provided in your Student Answer Booklet.
ID:264697 Amylase_optimum.eps Common EQ
	●12 The digestive enzymes in the table function in some organs to perform the chemical digestion 
of food. The major organs of the digestive system are the esophagus, large intestine, mouth, 
pharynx, small intestine, and stomach. 
a. List these six organs in the order in which food passes through them. 
b. Identify which of these organs is primarily responsible for absorbing nutrients from digested 
food.
c. Describe the functions of two of the organs listed other than the one you identified in part (b).
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ID:266315 Shell_shift.eps A Common EQ
	●13 The shape and height of a tortoise’s shell influence how high the tortoise can raise its head. A 
tortoise with a high shell that leaves a large gap can raise its head higher than a tortoise with 
a lower shell and a smaller gap.
 In a population of herbivorous tortoises, a shift in the frequency of different shell heights is 
observed over time. A set of graphs representing the change in frequency of the different shell 
heights is shown below.
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 Which of the following selection pressures most likely produced the shift in frequency?
A. lack of vegetation at ground level
B. dry, hot weather conditions for several years
C. habitat changes that forced nesting sites farther inland
D. intense competition with other species of tortoises with high shells
Mark your answers to multiple-choice questions 13 through 22 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet, but you may work out solutions to 
multiple-choice questions in the test booklet.
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ID:213735 B Common EQ
	●14 Female cattle that have white coats are 
crossed with male cattle that have red 
coats. Both male and female offspring 
have roan coats, which are coats with 
both red hairs and white hairs.
 Which of the following best describes 
the genetics of coat color in the cattle?
A. The red and white alleles are 
sex-linked.
B. The red and white alleles are 
codominant.
C. The red allele is recessive to the 
white allele.
D. The red allele is dominant to the 
white allele.
ID:267514 D Common EQ
	●15 An endangered species is most 
vulnerable to extinction when it has 
which of the following characteristics?
A. a high birthrate
B. a large variety in its diet
C. a small amount of competition
D. a small amount of genetic diversity
ID:281151 D Common EQ
	●16 The amount of water a plant has in 
its tissues is determined primarily by 
the balance of which of the following 
processes?
A. runoff and root absorption
B. respiration and photosynthesis
C. precipitation and photosynthesis
D. root absorption and transpiration
ID:283116 C Common EQ
	●17 Which type of cell must contain a 
mutation in order for the mutation to be 
passed from a woman to her offspring?
A. blood cell
B. brain cell
C. egg cell
D. skin cell
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ID:276786 C Common EQ
	●18 In tomato plants, the tall vine allele (T) 
is dominant to the short vine allele (t). 
Two tomato plants are crossed. Among 
the offspring plants grown from seed, 
45% have tall vines and 55% have
short vines.
 What are the most likely genotypes of 
the parent plants?
A. TT and tt
B. Tt and TT
C. Tt and tt
D. tt and tt
ID:283225 B Common EQ
	●19 The pea weevil is a type of insect. The 
table below shows the average time it 
takes for pea weevil eggs to hatch at 
different temperatures. 
Temperature 
(°C)
Average Hatching Time 
(days)
11 38
14 20
16 16
18 10
22 10
24  7
25  5
27  5
28  7
 Based on the data, which of the  
following conditions would promote  
the highest population growth rate in  
pea weevils? 
A. cold springs with temperatures from 
11°C to 16°C
B. moderate summers with temperatures 
from 25°C to 27°C
C. heat waves in which the temperature  
is sustained well above 28°C
D. overnight frosts after which the 
temperature warms from 0°C to 11°C
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ID:283073 B Common EQ
	●20 Partial amino acid sequences for a 
particular protein in three animal species 
are shown below. Each letter in the 
sequence stands for an amino acid. For 
example, Q stands for glutamine, and  
L stands for leucine.
Species
Amino Acid 
Sequence
Green junglefowl (bird) QHEPHERKRM
Nile crocodile (reptile) SHDPAQQKRL
Domestic chicken (bird) QHEPHKRKRM
 Which of the following statements best 
explains how these sequence data are 
evidence for evolution?
A. All species translate the amino acid 
sequences of their proteins in a 
similar way.
B. The species that are most closely 
related have the most similar amino 
acid sequences.
C. Individual organisms acquire changes 
in their amino acid sequences over 
their lifetimes.
D. The organisms that evolved at the 
same time in geologic history have 
identical amino acid sequences.
ID:273493 C Common EQ
	●21 Degenerative nerve diseases destroy 
nerve cells. These diseases can lead to 
paralysis by interfering with which of 
the following?
A. transport of hormones that stimulate 
muscle cells
B. production of ATP that is required 
by muscle cells
C. transmission of electrochemical 
signals from the brain to 
muscle cells
D. exchange of oxygen and carbon 
dioxide between neurons and 
muscle cells
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ID:208142 C Common EQ
	●22 In fish of the species Perissodus 
microlepis, some individuals have 
mouths that open to the right and some 
individuals have mouths that open to the 
left. The direction of the mouth opening 
is a genetic trait controlled by a single 
gene. The allele for a right-opening 
mouth (R) is dominant to the allele for 
a left-opening mouth (r).
 If two fish heterozygous for the mouth 
trait are crossed, what is the expected 
ratio of phenotypes in the offspring?
A. 1 right-opening mouth : 3 left-
opening mouth
B. 2 right-opening mouth : 2 left-
opening mouth
C. 3 right-opening mouth : 1 left-
opening mouth
D. 4 right-opening mouth : 0 left-
opening mouth
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Question 23 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 23 in the space provided in your Student Answer Booklet.
ID:276841 DNAmodel.eps Common EQ
	●23 DNA is found in the cells of all organisms. The structure of DNA is directly linked to its 
function.
a. Describe the function of DNA in organisms.
b. In your Student Answer Booklet, draw and label a simple model of DNA that includes the 
sugar/phosphate backbone and nitrogenous bases.
c. Explain how the structure of DNA enables it to perform the function you described in 
part (a).
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SeSSion 2
DIRECTIONS
This session contains nineteen multiple-choice questions and three open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.
ID:273489 C Common EQ
	●24 Which of the following statements best 
describes the relationship of the kidneys 
and the liver to the circulatory system?
A. The kidneys and the liver pump 
blood.
B. The kidneys and the liver produce 
blood cells.
C. The kidneys and the liver remove 
wastes from blood.
D. The kidneys and the liver make 
blood-clotting proteins.
ID:276775 B Common EQ
	●25 Garden pea plants can have yellow seeds 
or green seeds. In a pea plant that is 
heterozygous for seed color, the allele 
for yellow seeds masks the effects of the 
allele for green seeds.
 Which of the following terms best 
describes the allele for yellow seeds?
A. codominant
B. dominant
C. recessive
D. sex-linked
ID:275589 B Common EQ
	●26 The scientific name for the woodchuck 
is Marmota monax, and the scientific 
name for the long-tailed marmot 
is Marmota caudata. Which of the 
following statements describes the 
taxonomic relationship between the 
woodchuck and the long-tailed marmot?
A. They belong to different phyla.
B. They belong to the same genus.
C. They belong to the same species.
D. They belong to different families.
ID:276497 D Common EQ
	●27 Which of the following is incapable of 
reproducing outside a host cell?
A. alga
B. mold
C. moss
D. virus
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ID:266390 A Common EQ
	●28 Which of the following statements
describes the role of ATP in animal cells?
A. ATP stores and releases 
energy.
B. ATP forms the channels in 
the plasma membrane.
C. ATP serves as the hereditary 
material in the nucleus.
D. ATP attaches to and digests 
unneeded organic molecules.
ID:230229 B Common EQ
	●29 The bones that make up the forelimbs
of monkeys, cats, whales, and birds are 
similar. Which of the following statements 
best supports the evolutionary relationship 
of these animals?
A. The animals have different 
ancestries but have adapted to 
similar environments.
B. The animals share a common 
ancestry but have adapted to 
different environments.
C. The animals at one time lived in 
different environments but now share 
an environment.
D. The animals use their forelimbs 
for identical activities but live in 
different environments.
ID:208201 Masmar05.eps [opt_a01, b0 D Common EQ
	●30 Which of the following diagrams shows 
a prokaryotic cell?
A. Protein coat
B. Chloroplast
C. 
Vacuole
D. 
DNA
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ID:283031 A Common EQ
	●31 Scientists have found geysers on one 
of Saturn’s moons. The geysers release 
water vapor containing complex organic 
compounds, which may indicate the 
presence of life. 
 Which of the following elements is 
most likely abundant in the organic 
compounds in the water vapor?
A. carbon
B. chlorine
C. iron
D. zinc
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Question 32 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 32 in the space provided in your Student Answer Booklet.
ID:242854 242854_peacockdata.eps Common EQ
	●32 Male peafowl, called peacocks, have long, colorful tail feathers. Among peacocks there is 
variation in the size, brightness, and pattern of the tail. Scientists observed the mating success 
of two groups of peacocks. The graph below shows the scientists’ data.
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a. Explain what the data show about the advantage of longer, more colorful tails for peacocks.
b. Identify one disadvantage that longer, more colorful tails have for peacocks.
c. Explain in detail how the longer, more colorful tails evolved in peacocks despite causing 
disadvantages for the males.
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Mark your answers to multiple-choice questions 33 through 43 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet, but you may work out solutions to 
multiple-choice questions in the test booklet.
ID:275643 C Common EQ
	●33 The willow flycatcher is a bird species 
with a summer range throughout much 
of the United States. Which of the 
following would directly decrease the 
size of a willow flycatcher population in 
a given year?
A. the disappearance of a species that 
preys on willow flycatchers
B. the arrival of migrating willow 
flycatchers from populations in 
other areas
C. the emigration of male willow 
flycatchers that did not secure 
territories
D. the hatching of a larger percentage 
of eggs in the willow flycatcher 
population
ID:230357 B Common EQ
	●34 In pure water, a red blood cell from 
an animal will swell and burst, but a 
leaf cell from a plant will not. Which 
structure in the leaf cell is responsible 
for this difference?
A. cell membrane
B. cell wall
C. mitochondrion
D. nucleus
319
Biology Session 2
ID:261219 RB21_pyramids.eps [opt_a0 A Common EQ
	●35 Which of the following energy pyramids shows the correct placement of trophic levels?
A. 
Secondary consumers
Primary consumers
Producers
B. 
Secondary consumers
Primary consumers
Producers
C. 
Secondary consumers
Primary consumers
Producers
D. 
Secondary consumers
Primary consumers
Producers
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ID:266424 B Common EQ
	●36 The atmosphere contains about 80% 
nitrogen gas, but nitrogen in this form 
cannot be used by plants. Which of the 
following processes converts atmospheric 
nitrogen to a useful form for plants?
A. nitrogen decomposition
B. nitrogen fixation
C. photosynthesis
D. transpiration
ID:276777 C Common EQ
	●37 Which of the following crosses does not 
follow Mendel’s law of segregation?
A. Two tall pea plants (Tt 3 Tt) 
are expected to produce some tall 
offspring plants.
B. Two tall pea plants (Tt 3 Tt) 
are expected to produce some short 
offspring plants.
C. A tall pea plant and a short pea 
plant (Tt 3 tt) are expected to 
produce all tall offspring plants.
D. A tall pea plant and a short pea 
plant (TT 3 tt) are expected to 
produce all tall offspring plants.
ID:260940 D Common EQ
	●38 Which of the following processes 
produces the nucleotide sequence UUA 
from the sequence AAT?
A. meiosis
B. replication
C. respiration
D. transcription
ID:261231 D Common EQ
	●39 The nose serves all the following 
functions except
A. providing an airway.
B. moistening inhaled air.
C. filtering dust and particles from 
inhaled air.
D. transferring oxygen from the air to 
the bloodstream.
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ID:276550 D Common EQ
	●40 A population is separated into two 
groups by a geographic barrier. Over 
time, enough differences develop 
between the two groups that they do not 
interbreed when reunited. 
 Which of the following terms best 
describes the process that has occurred?
A. extinction
B. hybridization
C. immigration
D. speciation
ID:229323 A Common EQ
	●41 Hemoglobin is a protein that carries 
oxygen in red blood cells. The 
hemoglobin molecules produced by some 
people have one specific amino acid that 
is different from the amino acid at that 
position in normal hemoglobin.
 Which of the following is the most likely 
cause of this amino acid variation?
A. The hemoglobin gene contains a 
mutation.
B. An error occurs during the folding 
of the hemoglobin protein.
C. Enzymes replace the amino acid 
once the hemoglobin is produced.
D. An additional amino acid is 
mistakenly inserted into the 
hemoglobin during translation.
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ID:283135 B Common EQ
	●42 An invasive species of green algae has 
become established along the coasts 
of the Mediterranean Sea. Which of 
the following statements best explains 
why this species of algae has been so 
successful in the Mediterranean Sea?
A. It is not a good competitor.
B. It is not eaten by many animals.
C. It reproduces slowly in warm 
waters.
D. It requires more nutrients than 
most other algae.
ID:283072 D Common EQ
	●43 A person who is cold shivers to generate 
body heat. Which of the following lists 
the primary body systems that interact to 
maintain homeostasis in this situation?
A. nervous, excretory, and respiratory
B. excretory, digestive, and respiratory 
C. digestive, muscular, and circulatory
D. muscular, circulatory, and nervous
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ID:285885 Common EQ
	●44 Researchers studied a typical hardwood forest containing a variety of trees, other plant species, 
fungi, and animals. The atmospheric carbon dioxide concentrations around the forest were 
measured in the middle of the day. The carbon dioxide concentration was lowest right next to 
the forest and steadily increased as the researchers measured farther away from the forest. 
a. Identify and describe one biological process that raises carbon dioxide concentrations by 
adding carbon dioxide to the atmosphere.
b. Explain why the lowest carbon dioxide concentration occurs closest to the forest. Be sure 
to include a biological process in your answer.
c. Describe how nighttime carbon dioxide concentrations near the forest should compare 
with the midday concentrations near the forest. Explain your answer using two biological 
processes.
Questions 44 and 45 are open-response questions. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF EACH QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 44 in the space provided in your Student Answer Booklet.
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ID:268466 KAKSHA047.eps Common EQ
	●45 Cattle-like animals called wildebeests live in Africa. The wildebeest population decreased for 
many years because of a fatal virus. The virus was eliminated in the 1960s by vaccinating the 
wildebeests against the virus. The graph below shows changes in the size of the wildebeest 
population from 1961 to 1983.
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a. Describe the effect of the vaccinations on the death rate in the wildebeest population.
b. Explain the change in the size of the population from 1961 to 1977 in terms of birth rate 
and death rate. Assume immigration and emigration rates were equal during this time.
c. Based on the graph, describe what happened to the wildebeest population size from 1977 to 
1983 and explain why this pattern most likely occurred.
Write your answer to question 45 in the space provided in your Student Answer Booklet.
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High School Biology 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 301 Evolution and Biodiversity 5.1 D
2 301 Biochemistry and Cell Biology 2.1 B
3 301 Anatomy and Physiology 4.5 B
4 302 Evolution and Biodiversity 5.2 D
5 302 Evolution and Biodiversity 5.3 B
6 303 Biochemistry and Cell Biology 2.7 D
7 303 Ecology 6.3 A
8 305 Biochemistry and Cell Biology 1.2 A
9 305 Biochemistry and Cell Biology 1.3 B
10 306 Biochemistry and Cell Biology 1.2 A
11 306 Biochemistry and Cell Biology 1.3 B
12 307 Anatomy and Physiology 4.1
13 308 Evolution and Biodiversity 5.3 A
14 309 Genetics 3.4 B
15 309 Ecology 6.2 D
16 309 Ecology 6.4 D
17 309 Genetics 3.3 C
18 310 Genetics 3.6 C
19 310 Ecology 6.2 B
20 311 Evolution and Biodiversity 5.1 B
21 311 Anatomy and Physiology 4.7 C
22 312 Genetics 3.6 C
23 313 Genetics 3.1
24 314 Anatomy and Physiology 4.2 C
25 314 Genetics 3.4 B
26 314 Evolution and Biodiversity 5.2 B
27 314 Biochemistry and Cell Biology 2.8 D
28 315 Biochemistry and Cell Biology 2.5 A
29 315 Evolution and Biodiversity 5.1 B
30 315 Biochemistry and Cell Biology 2.2 D
31 316 Biochemistry and Cell Biology 1.1 A
32 317 Evolution and Biodiversity 5.3
33 318 Ecology 6.1 C
34 318 Biochemistry and Cell Biology 2.3 B
35 319 Ecology 6.3 A
36 320 Ecology 6.4 B
37 320 Genetics 3.5 C
38 320 Genetics 3.2 D
39 320 Anatomy and Physiology 4.3 D
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Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
40 321 Evolution and Biodiversity 5.2 D
41 321 Genetics 3.3 A
42 322 Ecology 6.2 B
43 322 Anatomy and Physiology 4.8 D
44 323 Biochemistry and Cell Biology 2.4
45 324 Ecology 6.1
*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, 
which are indicated by shaded cells, will be posted to the Department’s website later this year.
XIX. Chemistry, High School
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High School Chemistry Test
The spring 2011 high school MCAS Chemistry test was based on learning standards in the Chemistry 
content strand of the Massachusetts Science and Technology/Engineering Curriculum Framework (2006). 
These learning standards appear on pages 69–73 of the Framework.
The Science and Technology/Engineering Curriculum Framework is available on the Department website 
at www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, Chemistry test results are reported under the following four MCAS reporting categories:
■  Atomic Structure and Periodicity
■  Bonding and Reactions
■  Properties of Matter and Thermochemistry
■  Solutions, Equilibrium, and Acid-Base Theory
Test Sessions
The MCAS high school Chemistry test included two separate test sessions, which were administered on 
consecutive days. Each session included multiple-choice and open-response questions.
Reference Materials and Tools
Each student taking the high school Chemistry test was provided with a Chemistry Formula and Constants 
Sheet/Periodic Table of the Elements. Copies of both sides of this formula sheet follow the final question 
in this chapter.
Each student also had sole access to a calculator with at least four functions and a square-root key.
The use of bilingual word-to-word dictionaries was allowed for current and former limited English proficient 
students only, during both Chemistry test sessions. No other reference tools or materials were allowed.
Cross-Reference Information
The table at the conclusion of this chapter indicates each item’s reporting category and the framework 
learning standard it assesses. The correct answers for multiple-choice questions are also displayed in the 
table.
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SeSSion 1
DIRECTIONS
This session contains twenty-one multiple-choice questions and two open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.
ID:208220 C Common EQ
 ●1	 As heat is slowly added to a glass of 
ice water, the temperature remains at 
0°C. Which of the following statements 
explains why the temperature of the 
mixture of ice and water remains 
constant as heat is added?
A. Heat is stored in the solid ice.
B. Heat is stored in the liquid water.
C. Heat is used to turn the solid ice 
into liquid water.
D. Heat is absorbed equally by the 
solid ice and the liquid water.
ID:229666 A Common EQ
 ●2	 Which statement below best describes 
what happens when sodium chloride, 
NaCl, is dissolved in water?
A. The NaCl separates into Na and 
Cl ions.
B. The NaCl separates into uncharged 
Na and Cl.
C. The NaCl reacts with water to form 
NaH and HCl. 
D. The NaCl reacts with water to form 
NaOH and Cl2.
ID:263581 A Common EQ
 ●3	 Which of the following statements 
explains why elements of the alkali 
metal family are highly reactive?
A. Alkali metals are easily ionized.
B. Alkali metals are negatively charged.
C. Alkali metals have an odd number of 
protons.
D. Alkali metals have an odd number of 
electrons.
ID:264323 B Common EQ
 ●4	 Black powder was used as a propellant 
for fireworks for centuries. One of 
the components of black powder is 
potassium nitrate (KNO3 ). Black powder 
containing 1 mol of KNO3 releases 
289 kJ of heat during combustion. The 
molar mass of KNO3 is 101 g/mol.
 How much heat is released if a firework 
contains 250 g of KNO3?
A.  117 kJ
B.  715 kJ
C.  29 189, kJ
D.  72 250, kJ
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ID:260763 A Common EQ
 ●5	 What is the percent by mass of carbon 
in carbon dioxide (CO2)?
A. 27%
B. 33%
C. 43%
D. 73%
ID:261073 B Common EQ
 ●6	 A 0.50 L container at 305 K holds a 
0.22 g sample of carbon dioxide gas 
(CO2). Assuming ideal gas behavior, 
what is the pressure, in kilopascals, 
exerted by the gas?
A. 23 kPa
B. 25 kPa
C. 41 kPa
D. 67 kPa
ID:258938 B Common EQ
 ●7	 Bismuth-210 ( Bi)83210  decays directly to 
polonium-210 ( Po)84
210 . 
 Which of the following must be emitted 
during this radioactive decay?
A. alpha particle
B. beta particle
C. neutron
D. proton
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ID:261087 D Common EQ
 ●8	 A chemical reaction is shown below. 
Zn(s) 2H (aq) Zn (aq) H (g)+ 2+ 2
 Which of the following statements best 
explains why this chemical reaction is 
an oxidation-reduction reaction?
A. Zn reacts under basic conditions.
B. Zn dissolves in an aqueous solution.
C. Zn and H+ undergo a change
of state.
D. Zn loses electrons and H+ gains 
electrons.
ID:244939 B Common EQ
 ●9	 Which of the following statements 
describes the role of a buffer?
A. It increases the rate of a reaction.
B. It keeps the pH of a solution within 
a small range.
C. It changes the oxidation states of 
elements in a compound.
D. It shifts the reaction equilibrium to 
favor more product formation.
ID:275868 C Common EQ
 ●10 How many grams of KCl are
dissolved in 2.00 L of a 0.200 M 
solution of KCl?
A. 0.400 g
B. 14.9 g
C. 29.8 g
D. 400 g
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Question 11 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 11 in the space provided in your Student Answer Booklet.
ID:254842 1592.eps Common EQ
 ●11 Antifreeze is mixed with water in a car’s radiator to help keep the solution from freezing. The 
graph below shows how the freezing point of a solution of antifreeze and water changes based 
on the percent of antifreeze in the solution.
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a. Based on the graph, estimate the percent of antifreeze in a solution of antifreeze and water 
that has the lowest freezing point.
b. Compare the freezing point of 1 L of 40% antifreeze solution with the freezing point of
10 L of 40% antifreeze solution. Explain the reasoning for your answer.
c. A car mechanic stated that a 50% antifreeze solution provides better protection for the 
radiator of a car than a 90% antifreeze solution. Is the mechanic’s statement correct or 
incorrect? Include data from the graph to support your answer.
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Mark your answers to multiple-choice questions 12 through 22 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet, but you may work out solutions to 
multiple-choice questions in the test booklet.
ID:206748 C Common EQ
 ●12 A sample of nitrogen (N2) gas in a
10.0 L container has a pressure of 
1.0 atm at 297 K. Assuming ideal gas 
behavior, what will the pressure be if 
the same amount of nitrogen gas is put 
into a 5.0 L container at 297 K? 
A. 0.40 atm
B. 0.50 atm
C. 2.0 atm
D. 2.5 atm
ID:261463 261463_opts.eps [opt_a01, D Common EQ
 ●13 Which of the following diagrams 
represents a single displacement 
(replacement) reaction?
A. 
B. 
C. 
D. 
ID:216965 B Common EQ
 ●14 The equation below shows a reaction 
at equilibrium.
2 58 82 2 4NO (g) N O (g) kJ.
 What happens to the equilibrium  
if the temperature is increased?
A. A new product will form.
B. More NO2 will be formed.
C. More N2O4 will be formed.
D. The equilibrium will remain the same.
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ID:281918 3213071_AR1.eps B Common EQ
 ●15 The illustrations below represent the 
expansion of a gas in a cylinder of an 
engine. The piston moves as the gas 
volume changes.
0.50 L
Initial
1.0 L
Final
 What could have been done to the 
gas in the cylinder to bring about this 
change in volume?
A. Half of the molecules were released.
B. The Kelvin temperature was doubled.
C. The condensation rate for the gas 
was doubled.
D. The amount of heat in the gas was 
reduced by one half.
ID:208270 D Common EQ
 ●16 What is the chemical formula for 
ammonium sulfate?
A. NH4SO4
B. NH4(SO4)2
C. NH4(SO4)3
D. (NH4)2SO4
ID:281311 B Common EQ
 ●17 The atomic theories of Dalton, Thomson, 
Rutherford, and Bohr all support which 
of the following statements?
A. Atoms are mostly composed 
of empty space.
B. All matter is composed of tiny, 
discrete particles called atoms.
C. Electrons orbit the nucleus of an 
atom at distinct energy levels.
D. Atoms are composed of positively 
and negatively charged particles.
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ID:275853 C Common EQ
 ●18 A leaf gently floats on a pond. Which of 
the following statements best explains 
why the leaf stays on top of the water?
A. The leaf has nonpolar covalent 
bonds between its atoms.
B. The density of the leaf is greater 
than the density of the water.
C. The water molecules are held tightly 
together by hydrogen bonding.
D. The hydrogen and oxygen atoms in 
the water are chemically bonded.
ID:280892 B Common EQ
 ●19 Silver (Ag) has 47 protons in each 
atom. Based on this information, which 
of the following also describes an atom 
of silver?
A. It has no neutrons.
B. It has 47 electrons.
C. It has 23 neutrons and 
24 electrons.
D. It has a total of 94 neutrons 
and electrons.
ID:260755 C Common EQ
 ●20 In a hydrogen fluoride (HF) molecule,
a hydrogen atom and a fluorine atom are 
held together by a polar covalent bond. 
Which of the following best explains 
why this bond is polar?
A. the large difference in the atomic 
radii of hydrogen and fluorine atoms
B. the large difference in the atomic 
masses of hydrogen and fluorine 
atoms
C. the large difference in the 
electronegativities of hydrogen and 
fluorine atoms
D. the large difference in the number 
of electrons of hydrogen and 
fluorine atoms
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ID:246709 D Common EQ
 ●21 Which of the following occurs in an 
ionic bond?
A. Two ions share protons.
B. Two ions share electrons.
C. Similarly charged ions attract.
D. Oppositely charged ions attract.
ID:261077 A Common EQ
 ●22 Which of the following lists three states 
of water in order of increasing entropy?
A. ice, liquid, vapor
B. liquid, ice, vapor
C. ice, vapor, liquid
D. vapor, liquid, ice
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Question 23 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 23 in the space provided in your Student Answer Booklet.
ID:273069 252570_plates.eps, 252570 Common EQ
 ●23 Radium-223 is part of a radioactive decay series that gives off alpha, beta, and gamma radiation.
a. Identify the charges on alpha radiation, beta radiation, and gamma radiation.
 A sample of radium-223 is placed in a lead block and the emitted radiation passes between 
charged plates, as shown below.
+ + + + + + + + +
– – – – – – – – –
Emitted radiation
Lead block
containing sample
Positive plate
Negative plate
b. Describe the path of each type of radiation as it passes between the charged plates.
 If several sheets of aluminum are placed in the path of the radiation emitted from the sample 
of radium-223, as shown below, some radiation would be blocked.
Emitted radiation
Aluminum
sheetsLead block
containing sample
c. Identify which type of radiation the aluminum sheets would least likely block.
Explain your answer.
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DIRECTIONS
This session contains nineteen multiple-choice questions and three open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.
ID:273001 C Common EQ
 ●24 Which of the following activities could 
cause liquid molecules to overcome 
intermolecular attractive forces and 
become gas molecules?
A. adding a solute to the liquid
B. adding a catalyst to the liquid
C. increasing the temperature of 
the liquid
D. increasing the air pressure above 
the liquid
ID:273213 BELROB135_Four_Compressed D Common EQ
 ●25 The four tanks shown in the diagram 
below contain compressed nitrogen gas. 
The temperature of the gas is the same 
in each tank.
10 atm
10 atm
20 atm
20 atm
Tank 1 Tank 2 Tank 3 Tank 4
30 L
60 L
30 L
60 L
 Which of the tanks contains the greatest 
number of gas particles?
A. tank 1
B. tank 2
C. tank 3
D. tank 4
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ID:258958 B Common EQ
 ●26 Two compounds that contain the 
elements carbon and chlorine are carbon 
tetrachloride (CCl4) and chloroform 
(CHCl3). Which of the following 
statements describes the geometry 
around carbon in these two compounds?
A. CCl4 and CHCl3 have bent 
geometries.
B. CCl4 and CHCl3 have tetrahedral 
geometries.
C. CCl4 has linear geometry and CHCl3 
has bent geometry.
D. CCl4 has tetrahedral geometry and 
CHCl3 has trigonal planar geometry.
ID:226985 D Common EQ
 ●27 Which of the following is the balanced 
equation for the decomposition of 
hydrogen peroxide (H2O2) into water 
and oxygen gas?
A. H O H O2 2 2 2
B. H O H O O2 2 2 2
C. 2 22 2 2 2H O H O O
D. 2 22 2 2H O H O O2
ID:287968 A Common EQ
 ●28 Which of the following observed 
properties is most reliable in classifying 
a substance as a metal?
A. good conductor of heat
B. low melting temperature
C. unreactive with other elements
D. crumbles when hit by a hammer
ID:260899 D Common EQ
 ●29 Which of the following are most directly 
involved in chemical bonding?
A. protons
B. neutrons
C. alpha particles
D. valence electrons
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ID:275864 D Common EQ
 ●30 Which of the following statements 
describes an exothermic reaction but  
not an endothermic reaction?
A. Energy is destroyed during the 
reaction.
B. Energy is used to form chemical 
bonds.
C. Energy is used to break chemical 
bonds.
D. Energy is released as heat during the 
reaction.
ID:264312 Henvic06.eps [opt_a01, b0 A Common EQ
 ●31 What is the Lewis dot structure for 
nitrogen trifluoride (NF3)?
A. NF
F
F
B. N
F
F
F
C. 
F
F
N
F
D. F NF F
ID:216945 C Common EQ
 ●32 The photosynthesis reaction involves 
the formation of glucose from carbon 
dioxide and water.
6 6 66 12 6 2CO H O C H O O2 2
 What is the molecular mass of glucose?
A. 24 g
B. 72 g
C. 180 g
D. 364 g
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Question 33 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 33 in the space provided in your Student Answer Booklet.
ID:281112 Common EQ
 ●33 A student determines that a sample of an unidentified compound contains 0.8 mol sulfur 
and 2.4 mol oxygen. The student concludes that the chemical formula for the unidentified 
compound is S0.8O2.4. The student’s teacher explains that this chemical formula is not possible.
a. Explain why the chemical formula S0.8O2.4 is not possible.
b. Identify the most likely chemical formula for the unidentified compound, assuming that the 
molar ratio is correct. Show or explain your reasoning.
 A second student determines that another sample contains 0.5 mol sulfur and 1.0 mol oxygen. 
c. Determine whether the two students’ samples are the same compound. Explain your answer.
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Mark your answers to multiple-choice questions 34 through 43 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet, but you may work out solutions to 
multiple-choice questions in the test booklet.
ID:244759 D Common EQ
 ●35 Which of the following statements 
explains why oxygen is classified as 
a pure substance and air is classified 
as a mixture?
A. Oxygen is more reactive than air.
B. Oxygen has a higher density than air.
C. Oxygen undergoes phase changes, 
whereas air is always a gas.
D. Oxygen contains only one substance, 
but air contains several substances.
ID:287955 B Common EQ
 ●36 Why is sulfuric acid (H2SO4) considered 
a Brønsted acid?
A. It has a pH greater than 7.
B. It is able to donate protons.
C. It contains a hydroxide ion.
D. It reacts with hydronium ions.
ID:260766 C Common EQ
 ●34 Sulfur dioxide (SO2) emissions 
from smokestacks are reduced by a 
“scrubbing” mechanism in which SO2 
gas reacts with crushed limestone 
(CaCO3) to produce a removable solid 
waste. The equation for the balanced 
reaction and the molar masses of the 
reactants are shown below.
CaCO3(s)  SO2(g) → CaSO3(s)  CO2(g)
Compound Molar Mass (g/mol)
CaCO3 100.1
SO2  64.1
 How many grams of CaCO3 are needed 
to completely react 1250 g of SO2?
A. 625 g
B. 800 g
C. 1952 g
D. 2500 g
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ID:280905 280905_dissolve_salt.eps D Common EQ
 ●37 The table below lists the conditions 
for four trials in a student’s solubility 
rate experiment. In each trial, a 1.20 g 
sample of a sodium salt was dissolved 
in 10.0 mL water.
Trial
Size of 
Crystals 
(mm)
Temperature 
(°C)
1 0.1– 0.2 20.0
2 0.1– 0.2 40.0
3 0.5–1.0 10.0
4 0.5–1.0 20.0
 During each trial, the student determined 
the mass of the undissolved salt and the 
time that had elapsed. The data were used 
to plot the curves on the graph below.
Time (min)
Mass of Undissolved Salt
vs. Time Elapsed
M
as
s 
(g
)
0.20
0.40
0.60
0.80
1.00
1.20
1 2 3 4 5 6 7 8 9 10
X
Y
Z
W
0
 Which curve on the graph most likely 
represents trial 2?
A. curve W
B. curve X
C. curve Y
D. curve Z
ID:260922 D Common EQ
 ●38 The pH of milk is 6.4. Based on this 
information, which of the following 
statements best describes milk?
A. It is very basic.
B. It is very acidic.
C. It is slightly basic.
D. It is slightly acidic.
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ID:274060 B Common EQ
 ●39 A hospital buys a compound that 
contains an isotope of barium. Several 
months later, most of the barium has 
changed to the element lanthanum.
 Which of the following is responsible 
for this change?
A. exposure to air
B. radioactive decay
C. reactions with the container wall
D. absorption of moisture from the air
ID:273000 A Common EQ
 ●40 A student made a homogeneous 
mixture of water and salt. Which of 
the following statements applies to this 
homogeneous mixture?
A. This mixture is a solution.
B. This mixture is a pure substance.
C. The salt is not evenly distributed 
throughout this mixture.
D. The salt chemically combines with 
the water in this mixture.
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ID:206662 D Common EQ
 ●41 Which of the following statements best 
explains why elements in the same 
family of the periodic table have similar 
bonding properties?
A. The elements have similar 
atomic sizes.
B. The elements have similar 
atomic masses.
C. The elements have similar numbers 
of protons.
D. The elements have similar valence 
electron configurations.
ID:258941 C Common EQ
 ●42 Palmitic acid, a component of most 
animal fats, has the molecular formula 
CH3(CH2)14COOH. Which of the 
following is the empirical formula for 
palmitic acid?
A. CHO
B. C3H6O2
C. C8H16O
D. C16H32O2
ID:230569 3128562_AR1.eps D Common EQ
 ●43 The figure below shows a periodic table 
with the position of one element indicated 
by an X.
X
 How would the element in position X 
be classified?
A. halogen
B. metalloid
C. noble gas
D. nonmetal
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Questions 44 and 45 are open-response questions. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF EACH QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 44 in the space provided in your Student Answer Booklet.
ID:273022 273022_phase_diagram.eps Common EQ
 ●44 At sea level, water boils at 100°C. The boiling point of water varies with changes in air 
pressure, as shown in the diagram below.
Liquid
Solid
Gas
0 100
Temperature (°C)
P
re
ss
ur
e 
(a
tm
)
1
a. Based on the diagram, describe what happens to the boiling point of water as air pressure 
decreases.
b. Use the kinetic molecular theory to describe the process of boiling.
c. Use the kinetic molecular theory to explain why the boiling point of water is affected 
by pressure.
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ID:281258 Common EQ
 ●45 Carbon forms covalent bonds with many different elements.
a. Describe the difference between a nonpolar covalent bond and a polar covalent bond.
b. Using electronegativity trends in the periodic table, rank the three covalent bonds shown 
below in order from least polar to most polar. Explain your reasoning.
 C–N C– C C– O
c. Identify one covalent bond from part (b) in which the carbon atom has a partial positive 
charge. Explain your answer.
Write your answer to question 45 in the space provided in your Student Answer Booklet.
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Common Polyatomic Ions
Ion Ionic Formula
Ammonium NH4

Carbonate CO3
2-
Hydroxide OH-
Nitrate NO3
-
Phosphate PO4
3-
Sulfate SO4
2-
Combined Gas Law: 
P V
T
P V
T
1 1
1
2 2
2
5
Ideal Gas Law: PV nRT5
Dilution Formula: M1V1 5 M2V2
Molar Volume of Ideal Gas at STP: 22.4 L/mol
Ideal Gas Constant: R 5  0.0821 L • atm/mol • K 5 8.31 L • kPa/mol • K
STP: 1 atm (101.3 kPa), 273 K (0°C)
Absolute Temperature Conversion: K 5  °C   273
Definition of pH: pH 5 log [H3O
] 5 log [H]
Avogadro’s Number: 6.02 3 1023 particles/mol
Nuclear Symbols
Name Symbol
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4He
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−1
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Gamma ray 
Neutron 0
1n
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High School Chemistry 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 329 Properties of Matter and Thermochemistry 1.3 C
2 329 Solutions, Equilibrium and Acid Base Theory 7.1 A
3 329 Atomic Structure and Periodicity 3.4 A
4 329 Bonding and Reactions 5.3 B
5 330 Bonding and Reactions 5.4 A
6 330 Properties of Matter and Thermochemistry 6.2 B
7 330 Atomic Structure and Periodicity 2.5 B
8 331 Bonding and Reactions 8.4 D
9 331 Solutions, Equilibrium and Acid Base Theory 8.3 B
10 331 Solutions, Equilibrium and Acid Base Theory 7.2 C
11 332 Solutions, Equilibrium and Acid Base Theory 7.4
12 333 Properties of Matter and Thermochemistry 6.1 C
13 333 Bonding and Reactions 5.2 D
14 333 Solutions, Equilibrium and Acid Base Theory 7.6 B
15 334 Properties of Matter and Thermochemistry 6.1 B
16 334 Bonding and Reactions 4.6 D
17 334 Atomic Structure and Periodicity 2.1 B
18 335 Bonding and Reactions 4.5 C
19 335 Atomic Structure and Periodicity 2.2 B
20 335 Bonding and Reactions 4.3 C
21 336 Bonding and Reactions 4.1 D
22 336 Properties of Matter and Thermochemistry 6.5 A
23 337 Atomic Structure and Periodicity 2.5
24 338 Properties of Matter and Thermochemistry 1.3 C
25 338 Properties of Matter and Thermochemistry 6.2 D
26 339 Bonding and Reactions 4.4 B
27 339 Bonding and Reactions 5.1 D
28 339 Properties of Matter and Thermochemistry 1.1 A
29 339 Bonding and Reactions 4.1 D
30 340 Properties of Matter and Thermochemistry 6.4 D
31 340 Bonding and Reactions 4.2 A
32 340 Bonding and Reactions 5.3 C
33 341 Atomic Structure and Periodicity 2.3
34 342 Bonding and Reactions 5.5 C
35 342 Properties of Matter and Thermochemistry 1.2 D
36 342 Solutions, Equilibrium and Acid Base Theory 8.1 B
37 343 Solutions, Equilibrium and Acid Base Theory 7.3 D
38 343 Solutions, Equilibrium and Acid Base Theory 8.2 D
39 344 Atomic Structure and Periodicity 2.6 B
40 344 Properties of Matter and Thermochemistry 1.2 A
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Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
41 345 Atomic Structure and Periodicity 3.3 D
42 345 Bonding and Reactions 5.4 C
43 345 Atomic Structure and Periodicity 3.2 D
44 346 Properties of Matter and Thermochemistry 6.3
45 347 Bonding and Reactions 4.3
*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, 
which are indicated by shaded cells, will be posted to the Department’s website later this year.
XX. Introductory Physics, High School
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High School Introductory Physics Test
The spring 2011 high school MCAS Introductory Physics test was based on learning standards in the 
Physics content strand of the Massachusetts Science and Technology/Engineering Curriculum Framework 
(2006). These learning standards appear on pages 74–77 of the Framework.
The Science and Technology/Engineering Curriculum Framework is available on the Department website 
at www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, Introductory Physics test results are reported under the following four MCAS reporting 
categories:
■ Motion and Forces
■ Heat and Heat Transfer
■ Waves and Radiation
■ Electromagnetism
Test Sessions
The MCAS high school Introductory Physics test included two separate test sessions, which were 
administered on consecutive days. Each session included multiple-choice and open-response questions.
Reference Materials and Tools
Each student taking the high school Introductory Physics test was provided with an Introductory Physics 
Formula Sheet. A copy of this formula sheet follows the final question in this chapter.
Each student also had sole access to a calculator with at least four functions and a square-root key.
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both Introductory Physics test sessions. No other reference tools or 
materials were allowed.
Cross-Reference Information
The table at the conclusion of this chapter indicates each item’s reporting category and the framework 
learning standard it assesses. The correct answers for multiple-choice questions are also displayed in the 
table.
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SeSSion 1
DIRECTIONS
This session contains twenty-one multiple-choice questions and two open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.
ID:208378 ASTDAV51_ocean_wave.eps D Common EQ
 ●2	 The diagram below shows a wave with 
four numbered parts.
1
2
3
4
 Which numbered part of the diagram 
represents the wavelength?
A. 1
B. 2
C. 3
D. 4
ID:288373 GAGDOU02_comet.eps B Common EQ
 ●1	 The diagram below shows a comet in an 
elliptical orbit around a star.
1
2
3
4
Star
Comet
 Which arrow indicates the direction of 
the gravitational force the star exerts 
on the comet when the comet is in the 
position shown?
A. 1
B. 2
C. 3
D. 4
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ID:280869 C Common EQ
 ●3	 In a large room, a sound wave traveling 
from a violin produces a tone with a 
frequency of 264 Hz. The speed of 
sound in the room is 340 m/s.
 What is the wavelength of the sound 
wave from the violin?
A. 0.004 m
B. 0.80 m
C. 1.3 m
D. 2.6 m
ID:280949 A Common EQ
 ●4	 Which of the following statements 
describes the electric force between 
two oppositely charged particles as they 
approach each other?
A. The attractive electric force 
increases.
B. The electric force becomes 
repulsive.
C. The magnitude of the electric force 
decreases.
D. The repulsive electric force becomes 
attractive.
ID:285644 rough_surface_reflection. D Common EQ
 ●5	 The diagram below shows an incident 
light ray striking a shiny piece of 
aluminum foil.
Incident
light ray
Normal
Aluminum foil
 Which of the following statements 
describes what will most likely happen 
to the light ray after it strikes the 
aluminum foil?
A. The light ray will be absorbed by  
the shiny metal.
B. The light ray will be refracted after 
passing through the shiny metal. 
C. The light ray will be reflected at a 
different angle to the normal than 
the incident light ray.
D. The light ray will be reflected at  
the same angle to the normal as  
the incident light ray.
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ID:280450 B Common EQ
 ●6	 A student leaving school walks 2.5 km 
north and then walks 1.0 km south. 
What is the student’s displacement?
A. 1.0 km south
B. 1.5 km north
C. 2.5 km north
D. 3.5 km south
ID:280458 A Common EQ
 ●7	 A student touches a metal sink with
her finger and notices that her finger 
feels cold. Which of the following 
statements explains this observation? 
A. Heat energy flows from the student’s 
finger to the metal sink.
B. Heat energy flows from the metal 
sink to the student’s finger.
C. The student’s finger was originally 
at the same temperature as the sink.
D. The student’s finger was originally 
at a lower temperature than the sink.
ID:280452 D Common EQ
 ●8	 A student pushes a book across a 
classroom table. Which of the following 
statements best explains the difference 
between the amount of force needed to 
start the book moving and the amount 
of force needed to keep it moving?
A. Less force is needed to start the 
book moving, because there is less 
friction than when it is already 
moving.
B. Less force is needed to start the 
book moving, because there is less 
potential energy in the table than in 
the book.
C. More force is needed to start the 
book moving, because there is more 
potential energy in the table than in 
the book.
D. More force is needed to start the 
book moving, because there is more 
friction than when it is already 
moving.
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ID:261126 B Common EQ
 ●9	 A racecar travels at an average speed
of 80 m/s in a race. The total distance 
of the race is 640,000 m.
 How long does it take the racecar to 
finish the race?
A. 800 s
B. 8,000 s
C. 6,400,000 s
D. 51,200,000 s
ID:261114 KenL0115_swinging_buzzer. A Common EQ
 ●10 A loud buzzer is swinging like a 
pendulum. An observer is near one end 
of the buzzer’s path, as shown below.
ObserverBuzzer
 Which of the following describes and 
explains what the observer hears as the 
buzzer moves away from him?
A. a lower-pitched buzz than the 
buzzer’s normal sound because 
the sound waves are arriving less 
frequently
B. a higher-pitched buzz than the 
buzzer’s normal sound because 
the sound waves are arriving more 
frequently
C. a lower-pitched buzz than the 
buzzer’s normal sound because 
the velocity of the sound waves 
is reduced by the velocity of the 
swinging buzzer
D. a higher-pitched buzz than the 
buzzer’s normal sound because 
the velocity of the sound waves 
is increased by the velocity of the 
swinging buzzer
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ID:208492 A Common EQ
 ●11 If 105 J of energy is used in 103 s, what is 
the average power consumption in watts?
A. 102 W
B. 108 W
C. 1011 W
D. 1015 W
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Question 12 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 12 in the space provided in your Student Answer Booklet.
ID:280932 MAALE202_light_circuit.ep Common EQ
 ●12 An electrician places a variable resistor in series with an LED lamp and a 6 V battery, 
as shown below.
Variable
resistor
A
LED
lamp
 LED lamps are efficient sources of light that operate at a specified voltage for a wide range 
of currents. The LED lamp in this circuit operates at a constant 3 V for all settings of the 
variable resistor, while the remaining 3 V is always dropped across the variable resistor.
a. Calculate the current passing through the variable resistor when it is set to each of the 
values shown in the table below. Show your calculations and include units in your answers.
Voltage (V) Resistance (V) Current (A)
3.0  4
3.0  6
3.0 10
3.0 15
3.0 20
b. On the grid in your Student Answer Booklet, make a graph using your answers to part (a). 
Current should be on the y-axis and resistance should be on the x-axis. Clearly label the 
axes and use a proper scale.
c. Based on the graph, describe what happens to the LED lamp as the resistance decreases.
 The maximum recommended current for the LED lamp is 0.3 A.
d. If the LED lamp is operated for a long time with the variable resistor set at 4 V ,  describe 
the most likely effect on the LED lamp.
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Mark your answers to multiple-choice questions 13 through 22 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet, but you may work out solutions to 
multiple-choice questions in the test booklet.
ID:207945 PTAROGO5_Scale.eps C Common EQ
 ●15 A person with a weight of 120 lb. is 
standing on a scale. 
120 lb.
 What force is the scale exerting on 
the person?
A. 0 lb. up
B. 60 lb. up
C. 120 lb. up
D. 240 lb. up
ID:261147 Anax022_two_ohm.eps C Common EQ
 ●13 A circuit diagram is shown below.
2 6 10 V
 What is the current through the 2 V
resistor?
A. 1.25 A
B. 1.5 A
C. 5.0 A
D. 6.67 A
ID:280762 B Common EQ
 ●14 Electric charges can move most easily 
on which of the following objects?
A. glass tubes
B. metal plates
C. plastic cups
D. rubber tires
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ID:288369 GAGDOU03_pendulum.eps [st D Common EQ
 ●16	 A	pendulum	 swings	back	 and	 forth	
several	 times,	 as	 shown	 in	 the	diagram	
below.	Assume	 friction	 is	 negligible.
	 Which	of	 the	 following	graphs	best	
illustrates	 the	potential	 energy	 (PE)	 and	
the	kinetic	 energy	 (KE)	of	 the	pendulum	
over	 a	 period	of	 several	 swings?
A.	 PE
KE
Time
E
ne
rg
y
B.	
Time
E
ne
rg
y PE
KE
C.	
Time
PE
KE
E
ne
rg
y
D.	 PEKE
E
ne
rg
y
Time
ID:280878 B Common EQ
 ●17	 The	potential	 difference	 across	 a	 resistor	
is	 12	V.	When	 a	 current	 of	 5	A	 is	
flowing	 through	 this	 resistor,	what	 is	 the	
power	used	by	 the	 resistor?
A.	 2.4	W
B.	 60	W
C.	 300	W
D.	 1500	W
ID:280438 D Common EQ
 ●18	 The	molecules	 in	which	of	 the	 following	
have	 the	greatest	 average	molecular	
kinetic	 energy?
A.	 air	 in	 a	 person’s	 lungs
B.	 ice	 cubes	 in	 a	 glass	 of	 iced	 tea
C.	 raindrops	 collecting	 in	 a	 puddle
D.	 water	 boiling	 in	 a	 pot	 on	 a	 stove
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ID:272658 AVEBRY004_students_and_wa C Common EQ
 ●19 Two students are in-line skating. The 
diagram below shows student S pushing 
student T. Student S has a mass of 60 kg, 
and student T has a mass of 40 kg. 
Student S Student T
 Student S is pushing student T in a 
straight line with a force equal to the 
friction on student T’s skates. Which of 
the following must happen if student S 
continues to push student T with the 
same force?
A. Student T will lose his balance.
B. Student T will travel in a circle.
C. Student T will move at a constant 
velocity.
D. Student T will move at a constant 
acceleration.
ID:280462 D Common EQ
 ●20 A car with its horn sounding approaches 
a group of students. Assume the car’s 
horn produces sound waves with a 
constant frequency.
 Which of the following statements best 
explains why the students hear a higher 
pitch as the car approaches than when it 
is stopped?
A. The sound waves increase in speed 
as the car approaches the students.
B. The sound waves decrease in speed 
as the car approaches the students.
C. The sound waves are heard at 
a lower frequency as the car 
approaches the students.
D. The sound waves are heard at 
a higher frequency as the car 
approaches the students.
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ID:280471 A Common EQ
 ●21 The table below lists the speed of light 
in four different situations.
Situation Speed of Light (m/s)
1 3.0  108
2 2.2  108
3 1.9  108
4 1.7  108
 In which situation is light traveling 
through a vacuum?
A. situation 1
B. situation 2
C. situation 3
D. situation 4
ID:264350 A Common EQ
 ●22 Two blocks of zinc with different masses 
are at room temperature. Each block 
then absorbs the same amount of heat 
over 10 minutes. When the temperature 
of each block is then measured, block 1 
is at a higher temperature than block 2.
 Which of the following statements most 
likely describes the zinc blocks?
A. The mass of block 1 is less than 
the mass of block 2.
B. The mass of block 1 is greater than 
the mass of block 2.
C. The specific heat of block 1 is 
less than the specific heat of 
block 2.
D. The specific heat of block 1 is 
greater than the specific heat of 
block 2.
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Question 23 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 23 in the space provided in your Student Answer Booklet.
ID:281908 energy_table.eps Common EQ
 ●23 Students in a physics class are studying the energy changes that objects experience as they 
fall. The students plan to drop a metal sphere with a mass of 0.05 kg from a height of 20.0 m 
onto a bed of sand. They predicted the results shown in the table below.
Time (s) Speed (m/s) Distance Fallen (m) Height (m)
0.0
0.5
1.0
1.5
2.0
0
5
10
15
20
20.0
18.7
15.0
8.7
0.0
11.3
20.0
0.0
1.3
5.0
a. Using the predicted values in the table, calculate the kinetic energy of the sphere just 
before it contacts the sand at 2.0 s. Show your calculations and include units in your 
answer.
b. Using the predicted values in the table, calculate the gravitational potential energy at 0.0 s. 
Show your calculations and include units in your answer.
c. Describe what happens to the gravitational potential energy and the kinetic energy as the 
sphere falls.
 After the sphere is dropped, the students find that the results of the experiment are slightly 
different than they predicted.
d. Assuming the students performed their calculations correctly, explain one possible reason 
for the difference they observed.
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SeSSion 2
DIRECTIONS
This session contains nineteen multiple-choice questions and three open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.
ID:280858 AVEBRY046_ longitudinal_w A Common EQ
 ●25 A person creates a longitudinal wave 
by shouting into a tube in the direction 
indicated by the arrow on the diagram 
below. The dot inside the tube represents 
an air particle in the tube before the 
wave reaches it.
Tube
 Which of the following diagrams best 
represents the motion of the air particle 
when the wave travels through the tube?
A. 
B. 
C. 
D. 
ID:288367 D Common EQ
 ●24 A rock climber weighs 550 N and is 
carrying a backpack that weighs 50 N. 
How much total work has been done 
after she climbs 12 m?
A. 50 J
B. 600 J
C. 6000 J
D. 7200 J
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ID:280793 D Common EQ
 ●26 A 5 kg rock and a 10 kg rock are 
dropped from a height of 10 m. Which 
of the following statements describes 
what happens to the potential energy 
of the rocks?
A. Neither rock loses potential energy 
because no work is done on the 
rocks.
B. Both rocks lose the same amount 
of potential energy because they 
fall from the same height.
C. The 10 kg rock loses more potential 
energy than the 5 kg rock because 
the 10 kg rock falls faster.
D. The 10 kg rock loses more potential 
energy than the 5 kg rock because 
the 10 kg rock has more mass.
ID:206567 A Common EQ
 ●27 A student is driving her car when an 
insect strikes her windshield. Which of 
the following statements best describes 
the forces in this situation?
A. The insect strikes the windshield 
with the same force as the 
windshield strikes the insect.
B. The insect strikes the windshield 
with a force, and the windshield 
exerts no force on the insect.
C. The insect exerts no force on the 
windshield, and the windshield 
strikes the insect with a large force.
D. The insect strikes the windshield 
with a small force, and the 
windshield strikes the insect 
with a large force.
ID:253604 3099503_AR1.eps D Common EQ
 ●28 The figure below shows regions of the 
electromagnetic spectrum.
Radio
frequency
Microwave Infrared Visible Ultraviolet X-ray
 Gamma
Ray
 Which of the following devices is 
designed to produce electromagnetic 
radiation with the longest wavelength
in order to operate?
A. light bulb
B. microwave oven
C. x-ray microscope
D. FM radio transmitter
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ID:280808 two_cart_collision.eps B Common EQ
 ●29 Two toy carts are about to collide,
as shown in the diagram below. 
15 kg
2 m/s 3 m/s
5 kg
Cart 2Cart 1
 Cart 1 has a mass of 15 kg and is 
moving right at a speed of 2 m/s. Cart 2 
has a mass of 5 kg and is moving left 
at a speed of 3 m/s. When they collide, 
the carts will stick together.
 Neglecting friction, what will be the 
velocity of the carts after the collision?
A. 0.75 m/s left
B. 0.75 m/s right
C. 15 m/s left
D. 15 m/s right
ID:280851 D Common EQ
 ●30 In which of the following examples is 
heat transferred primarily by radiation?
A. A fan blows warm air around 
a room.
B. A hot water bottle warms a 
person’s feet.
C. Water vapor from a shower warms 
the room.
D. A spoon held near the side of a 
flame gets warm.
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ID:280958 MAALE207_distance.eps C Common EQ
 ●31 The graph below shows the distance an 
object traveled over time.
D
is
ta
nc
e 
(m
)
Time (s)
Distance Traveled by an Object
0 5 10 15 20 25 30 35 40 45 50
10
20
30
40
50
60
70
80
90
100
W
X
Y
Z
 Which line segment represents the time 
interval during which the object was 
moving at a positive constant speed?
A. segment W
B. segment X
C. segment Y
D. segment Z
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Question 32 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 32 in the space provided in your Student Answer Booklet.
ID:235465 Kahron35_mechanical_waves Common EQ
 ●32 A large anchor is being lifted into a boat with metal sides. As the anchor leaves the water it 
hits the side of the boat, making loud sounds and making waves on the surface of the water.
a. Describe the motions of the sound waves and the water waves.
b. Draw a diagram for each of the waves you described in part (a). Be sure to label each 
diagram.
c. Describe how the wavelength is measured for the water waves.
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Mark your answers to multiple-choice questions 33 through 43 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet, but you may work out solutions to 
multiple-choice questions in the test booklet.
ID:285648 potential_difference.eps D Common EQ
 ●34 The diagram below shows a simple circuit.
 Which component is the source of 
energy in this circuit?
A. 
B. 
C. 
D. 
ID:272812 Belrob101_wave_diagrams.e B Common EQ
 ●33 Which of the following diagrams 
represents the refraction of waves?
A. 
B. 
C. 
D. 
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ID:272656 D Common EQ
 ●35 Which of the following observations 
demonstrates that visible light waves are 
electromagnetic and not mechanical?
A. Sunlight can pass through gas.
B. Sunlight can pass through solids.
C. Sunlight can pass through liquids.
D. Sunlight can pass through a vacuum.
ID:272735 B Common EQ
 ●36 A large container of cold water is 
moved from a refrigerator to a table. 
A hot piece of metal is placed into the 
water.
 Which of the following best describes 
the final temperature of the metal?
A. higher than the final temperature 
of the water
B. the same as the final temperature 
of the water
C. lower than the initial temperature 
of the water
D. the same as the initial temperature 
of the water
ID:280446 A Common EQ
 ●37 Which of the following statements best 
explains why lightning is seen before 
thunder is heard?
A. Electromagnetic waves travel faster 
than mechanical waves in air.
B. Electromagnetic waves have a higher 
frequency than mechanical waves.
C. Electromagnetic waves experience 
less interference than mechanical 
waves.
D. Electromagnetic waves form faster 
than mechanical waves during a 
thunderstorm.
ID:241710 B Common EQ
 ●38 A student is turning the handle of a 
generator. Another student connects a 
bulb to the generator. The bulb lights 
up. The first student continues to turn 
the handle of the generator at the same 
speed, but finds it harder to turn.
 Which of the following best explains this?
A. Less mechanical energy is required 
when the bulb is lit.
B. More energy is put into the 
generator when the bulb is lit.
C. Less mechanical energy is required 
the longer the generator is turned 
and the bulb is lit.
D. The energy requirement of the 
generator is the same at any speed 
whether or not the bulb is lit.
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ID:258364 B Common EQ
 ●39 The measurements in the table below 
are from four circuits that each have the 
same components except for the battery.
Circuit
Voltage  
(V)
Current 
(A)
Resistance 
(V)
1  3.0 1.0 3.0
2  6.0 2.0 3.0
3  9.0 3.0 3.0
4 12.0 4.0 3.0
 Which of the following statements 
describes how voltage, current, and 
resistance are related by Ohm’s law  
in these circuits?
A. As voltage increases, current 
decreases and resistance decreases.
B. As voltage increases, current 
increases and resistance stays 
the same.
C. As voltage increases, current 
decreases and resistance stays 
the same.
D. As voltage increases, current stays 
the same and resistance decreases.
ID:288377 A Common EQ
 ●40 Which of the following statements 
identifies the main difference between 
vector and scalar quantities?
A. Only vectors have direction.
B. Only scalars have magnitude.
C. Only scalars have units associated 
with them.
D. Only vectors have units associated 
with them.
373
Introductory Physics Session 2
ID:235311 C Common EQ
 ●41 A meteoroid with a mass of 1,000 kg 
enters Earth’s atmosphere with a velocity 
of 4,400 m/s. What is the magnitude 
of the meteoroid’s momentum at that 
instant?
A. 44 kg • m/s
B. 2,200,000 kg • m/s
C. 4,400,000 kg • m/s
D. 9,680,000,000 kg • m/s
ID:206596 KAHRON24_circuit.eps B Common EQ
 ●42 The diagram below shows a simple 
circuit.
10 
12 V
 What is the current in the circuit?
A. 0.83 A
B. 1.2 A
C. 2.0 A
D. 22 A
ID:272800 Belrob089_hammer_throw.ep B Common EQ
 ●43 A boy has a ball on a string. He swings 
the ball in a circle above his head. The 
diagram below is a top view of this 
situation.
String
Ball
W
X
Y
Z
R
 If the boy releases the string when the 
ball is at position R, at which point will 
the ball land?
A. point W
B. point X
C. point Y
D. point Z
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Questions 44 and 45 are open-response questions. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF EACH QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 44 in the space provided in your Student Answer Booklet.
ID:280881 Common EQ
 ●44 A person is driving his car to a store. The store is 800 m north of the person’s starting point. 
After traveling north 1200 m, the person realizes that he has passed the store. He turns the car 
around and drives back to the store. Altogether, the trip to the store takes 100 s.
a. Determine the distance traveled by the car on this trip to the store. Show your calculations 
and include units in your answer.
b. Calculate the average speed of the car on this trip. Show your calculations and include units 
in your answer.
c. Determine the displacement of the car for this trip. Include units in your answer.
d. Calculate the average velocity of the car upon arrival at the store. Show your calculations 
and include units in your answer.
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ID:285649 Common EQ
 ●45 On a hot day, a student places a glass of cold lemonade on a table outdoors. After a few 
minutes, water droplets have formed on the outside of the glass.
a. Is energy absorbed or released by the cold lemonade? Explain your answer.
b. Compare average kinetic energy for the air molecules and lemonade molecules 
when the student first places the lemonade outdoors. Explain your answer.
c. Explain how and why the water droplets form on the outside of the glass.
Write your answer to question 45 in the space provided in your Student Answer Booklet.
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Formulas
Average Speed 5  F ma  p mv
Average Acceleration 5 
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Variables
 a 5 acceleration q 5 charge of particle
 c 5 specific heat Q 5 heat
 d 5 distance R 5 resistance
 f 5 frequency Dt 5 change in time
 F 5 force DT 5 change in temperature
 Dh 5 change in height T 5 period
 I 5 current v 5 velocity
 KE 5 kinetic energy vi 5 initial velocity
 l 5 wavelength vf 5 final velocity
 m 5 mass Dv 5 change in velocity
 p 5 momentum V 5 voltage
 P 5 power W 5 work
 PE 5 gravitational potential energy Dx 5 displacement
Definitions
c 5 speed of electromagnetic waves 5 3 00 108. m/s  
G 5 Universal gravitational constant 5 6 67 10 11. N m
kg
2
2
•
k 5 Coulomb constant 5 8 99 109. N m
C
2
2
•
g m/s  10 2 1 1N
kg m
s2
•
1 1J N m• 1 1W (watt)
J
s
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High School Introductory Physics 
Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 354 Motion and Forces 1.7 B
2 354 Waves and Radiation 4.1 D
3 355 Waves and Radiation 4.1 C
4 355 Electromagnetism 5.4 A
5 355 Waves and Radiation 4.4 D
6 356 Motion and Forces 1.2 B
7 356 Heat and Heat Transfer 3.2 A
8 356 Motion and Forces 1.6 D
9 357 Motion and Forces 1.2 B
10 357 Waves and Radiation 4.6 A
11 358 Motion and Forces 2.4 A
12 359 Electromagnetism 5.2
13 360 Electromagnetism 5.3 C
14 360 Electromagnetism 5.1 B
15 360 Motion and Forces 1.5 C
16 361 Motion and Forces 2.2 D
17 361 Electromagnetism 5.5 B
18 361 Heat and Heat Transfer 3.3 D
19 362 Motion and Forces 1.4 C
20 362 Waves and Radiation 4.6 D
21 363 Waves and Radiation 6.1 A
22 363 Heat and Heat Transfer 3.4 A
23 364 Motion and Forces 2.2
24 365 Motion and Forces 2.3 D
25 365 Waves and Radiation 4.3 A
26 366 Motion and Forces 2.1 D
27 366 Motion and Forces 1.4 A
28 366 Waves and Radiation 6.2 D
29 367 Motion and Forces 2.5 B
30 367 Heat and Heat Transfer 3.1 D
31 368 Motion and Forces 1.3 C
32 369 Waves and Radiation 4.3
33 370 Waves and Radiation 4.4 B
34 370 Electromagnetism 5.3 D
35 371 Waves and Radiation 4.2 D
36 371 Heat and Heat Transfer 3.2 B
37 371 Waves and Radiation 4.2 A
38 371 Electromagnetism 5.6 B
39 372 Electromagnetism 5.2 B
378
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
40 372 Motion and Forces 1.1 A
41 373 Motion and Forces 2.5 C
42 373 Electromagnetism 5.2 B
43 373 Motion and Forces 1.8 B
44 374 Motion and Forces 1.2
45 375 Heat and Heat Transfer 3.3
*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, 
which are indicated by shaded cells, will be posted to the Department’s website later this year.
XXI. Technology/Engineering, 
High School
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High School Technology/Engineering Test
The spring 2011 high school MCAS Technology/Engineering test was based on learning standards in 
the Technology/Engineering content strand of the Massachusetts Science and Technology/Engineering 
Curriculum Framework (2006). These learning standards appear on pages 92–95 of the Framework.
The Science and Technology/Engineering Curriculum Framework is available on the Department website 
at www.doe.mass.edu/frameworks/current.html.
In test item analysis reports and on the Subject Area Subscore pages of the MCAS School Reports and 
District Reports, Technology/Engineering test results are reported under the following four MCAS 
reporting categories:
■ Engineering Design
■ Construction and Manufacturing
■ Fluid and Thermal Systems
■ Electrical and Communications Systems
Test Sessions
The MCAS high school Technology/Engineering test included two separate test sessions, which were 
administered on consecutive days. Each session included multiple-choice and open-response questions.
Reference Materials and Tools
Each student taking the high school Technology/Engineering test was provided with a plastic ruler and 
a Technology/Engineering Formula Sheet. A copy of this formula sheet follows the final question in this 
chapter. An image of the ruler is not reproduced in this publication.
Each student also had sole access to a calculator with at least four functions and a square-root key.
The use of bilingual word-to-word dictionaries was allowed for current and former limited English 
proficient students only, during both Technology/Engineering test sessions. No other reference tools or 
materials were allowed.
Cross-Reference Information
The table at the conclusion of this chapter indicates each item’s reporting category and the framework 
learning standard it assesses. The correct answers for multiple-choice questions are also displayed in the 
table.
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SeSSion 1
DIRECTIONS
This session contains twenty-one multiple-choice questions and two open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.
ID:265079 Anax001_PDA.eps D Common EQ
 ●1	 The illustration below shows a personal 
digital assistant (PDA).
 Which of the following is most likely 
part of the testing and evaluation stage 
of designing a PDA?
A. writing an advertisement for the PDA
B. defining the specifications for the PDA
C. finding the plasticity of a new alloy 
to be used for the PDA case
D. running the PDA over a range of 
voltages to determine when it will fail
ID:260810 D Common EQ
 ●2	 Which of the following tools can be 
used in a separating process during 
manufacturing?
A. kiln
B. mold
C. rivet
D. shears
ID:206613 A Common EQ
 ●3	 Which of the following is the most 
likely reason for choosing a building 
material with a low thermal conductivity 
for a home?
A. reduced heating costs
B. increased heat transfer
C. reduced construction costs
D. increased structural strength
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ID:281110 LMC001_edited.eps B Common EQ
 ●4	 A mechanical drawing of a part is 
shown below. 
7.125''
3.25''
2.
25
"
3.
75
"
4.
5"
2.25"
0.625" DIA
2.5''
 Which of the following information 
should a machinist be able to determine 
by reading this drawing?
A. the density of the part
B. what size drill bit to use
C. how deep to drill the holes
D. the material to use for the part
ID:271591 ST003.eps D Common EQ
 ●5	 In the hydraulic system shown below, 
the cross-sectional area of piston Y is 
5 times greater than the cross-sectional 
area of piston X.
50 lb.
Piston X Piston Y
 If a 50 lb. downward force is applied 
to piston X, what will be the resulting 
force on piston Y?
A. 50 lb. down
B. 50 lb. up
C. 250 lb. down
D. 250 lb. up
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ID:265041 D Common EQ
 ●6	 Which of the following is the best 
example of a transmitter functioning in a 
communication system?
A. A fax machine prints out  
an image.
B. A satellite dish on the ground 
receives a video signal.
C. A computer processor translates a 
digital signal to an analog signal.
D. A cellular telephone tower sends 
information to a cellular telephone.
ID:273158 B Common EQ
 ●7	 A builder installs a radiant barrier on 
the floor of an attic to reduce summer 
heat gain in the house. To achieve the 
best result, the builder should use a 
material for the radiant barrier that is
A. highly porous.
B. highly reflective.
C. highly absorptive.
D. highly conductive.
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ID:288402 D Common EQ
 ●8	 Which of the following objects is a 
controller in a circuit?
A. ammeter
B. battery
C. motor
D. switch
ID:271568 MAALE039.eps B Common EQ
 ●9	 The diagram below shows a cooling 
system that works by releasing water 
directly in front of a high-speed fan.
Mist
Water supply ring
Pump
Water
supply
Fan
 Which of the following statements 
explains why this cooling system is 
considered an open system?
A. The system causes a decrease in air 
temperature.
B. The water is not recirculated during 
operation.
C. The water is pressurized during 
operation.
D. The system is only used  
outdoors.
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ID:281411 D Common EQ
 ●10	 The power generated by a wind turbine can be approximated by the equation shown below.
Power (air density)(blade area)(wind velocity)31
2
 According to this equation, which of the following modifications would cause the greatest 
increase in the power generated by a wind turbine?
A. making the area of the turbine blades 1
2
 as large
B. making the area of the turbine blades 3 times as large
C. moving the turbine to a location with 1
4
 the wind velocity
D. moving the turbine to a location with 2 times the wind velocity
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ID:265082 Common EQ
 ●11	 A group of students is designing a solar cooker. As part of the design process, the students 
must test a prototype to see if it is able to boil water.
a. Identify one step in the engineering design process the students should do before testing 
the prototype.
b. Explain why the step you identified in part (a) is important in the engineering design 
process as it relates to the solar cooker.
c. Identify one step in the engineering design process the students should do after they test 
the prototype.
d. Explain why the step you identified in part (c) is important in the engineering design 
process as it relates to the solar cooker.
Question 11 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 11 in the space provided in your Student Answer Booklet.
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ID:274648 C Common EQ
 ●12	 An automobile battery produces which 
type of current?
A. alternating current
B. digital current
C. direct current
D. interval current
ID:281433 C Common EQ
 ●13	 Audio signals in MP3 players are stored 
in digital form. In order for these 
signals to be heard through headphones 
or speakers, the digitally stored data is 
converted by which of the following 
components?
A. a digital to data converter
B. a digital to video converter
C. a digital to analog converter
D. a digital to optical converter 
ID:260808 260808_brake_system.eps A Common EQ
 ●14	 The hydraulic drum brake system used 
in cars typically contains a master 
cylinder and a wheel cylinder for each 
wheel, as shown in the cross-section 
below.
Brake fluid
X
Brake
shoe
Wheel
cylinder
Master cylinder
Brake pedal
 A small leak occurs at point X. Which 
of the following will most likely happen 
if the brake pedal is pushed shortly after 
the leak occurs?
A. The fluid pressure of the system will 
be lower than expected.
B. The fluid pressure of the system will 
be higher than expected.
C. The piston in the wheel cylinder will 
not be able to move.
D. The piston in the master cylinder 
will not be able to move.
Mark your answers to multiple-choice questions 12 through 22 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet, but you may work out solutions to 
multiple-choice questions in the test booklet.
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ID:273149 Solarheater.eps C Common EQ
 ●15	 The diagram below shows how solar 
energy is used to help heat water for a 
community swimming pool.
Pump
Boiler
Solar
panel on
roof
Water
to
panel
Water
from
panel
To pool
Hot water
storage
tank
Cold water
from pool
 A city engineer wants to reduce the 
resistance of water flow to and from 
the solar panel. Which of the following 
suggestions would result in the greatest 
decrease in resistance in this system?
A. Add a 90° elbow in the pipe on  
each side of the pump.
B. Increase the length of the pipes  
to and from the solar panel.
C. Increase the diameter of the pipes  
to and from the solar panel.
D. Install a check valve in the pipe 
between the pump and the solar panel.
ID:281381 ST12_floor_plan2.eps C Common EQ
 ●16	 The floor plan of an apartment is shown 
below.
Living
Room
Kitchen – Dinette
Cls.
BedroomBath
Cls.
12'9''
3'
6'
'
8'
6'
'
4'0'' 17'3''
5'
0'
'
8'
6'
'
8'
6'
'
 Based on this floor plan, approximately 
how many square feet is the apartment?
A. 110 sq. ft.
B. 480 sq. ft.
C. 750 sq. ft.
D. 1160 sq. ft.
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ID:275784 A Common EQ
 ●17	 It is not advisable to seek shelter 
under a highway overpass during a 
tornado. When air moves through this 
narrow area, wind speeds increase and 
pressure decreases. This increases the 
risk for injuries.
 This phenomenon can be explained by 
which of the following?
A. Bernoulli’s principle
B. gravitational force
C. R-values
D. shear
ID:281441 ST35_fibersignal.eps [opt C Common EQ
 ●18	 Which of the following diagrams best 
represents the path of a light signal 
inside the core of a fiberoptic cable? 
A. 
B. 
C. 
D. 
ID:267220 D Common EQ
 ●19	 Which of the following statements 
describes the major difference between 
a closed fluid system and an open fluid 
system?
A. A closed fluid system uses a gas and  
an open fluid system uses a liquid.
B. A closed fluid system uses a liquid 
and an open fluid system uses a gas.
C. A closed fluid system does not 
retain all its fluids and an open fluid 
system does.
D. A closed fluid system retains all  
its fluids and an open fluid system 
does not.
ID:209220 A Common EQ
 ●20	 Maria needs to measure the amount of 
current flowing through a closed circuit. 
Which of the following instruments 
should she use for this task?
A. ammeter
B. hygrometer
C. ohmmeter
D. voltmeter
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ID:221742 3188615_AR1.eps A Common EQ
 ●21	 The drawing below shows a person sitting 
on a sofa in front of a fireplace.
 Which of the following are the primary 
modes of heat transfer from the fire in 
the fireplace to the person?
A. radiation and convection
B. radiation and condensation
C. convection and conduction
D. conduction and condensation
ID:273098 Water_Speed.eps B Common EQ
 ●22	 Water is flowing through a pipe system, 
as shown in the cross-sectional drawing 
below. Four locations are labeled.
W X Y Z
Water in Water out
 At which two locations does water move 
at the same speed?
A. points W and X
B. points W and Z
C. points X and Y
D. points Y and Z
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ID:274660 Variableresis.eps Common EQ
 ●23	 A battery, a variable resistor, and a light bulb are shown in the circuit below.
6 V
a. Explain the function of the battery in the circuit.
b. Describe what will happen to the light bulb if the variable resistor is set at 0 V.
c. If the variable resistor is set at 18 V, calculate the current in the circuit. Assume 
the resistance of the light bulb is 12 V. Show your calculations and include units 
in your answer.
d. Describe what will most likely happen to the light bulb if the variable resistor’s resistance 
is increased. Explain your answer.
Question 23 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 23 in the space provided in your Student Answer Booklet.
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SeSSion 2
DIRECTIONS
This session contains nineteen multiple-choice questions and three open-response questions. Mark 
your answers to these questions in the spaces provided in your Student Answer Booklet. You may 
work out solutions to multiple-choice questions in the test booklet.
ID:251729 3152765_AR1.eps B Common EQ
 ●24	 The diagram below represents a round 
part affected by two opposite in-line 
horizontal forces.
X Z
Y
Y
 Part X is required to keep its shape 
when forces Y and Z are applied.  
Part X needs to be most resistant to 
which of the following?
A. bending
B. compression
C. tension
D. torsion
ID:208956 A Common EQ
 ●25	 An engineer has just finished building 
a prototype of a lawn tractor that is 
powered by a hydrogen fuel cell. Which 
of the following should be the next step 
in the design process?
A. testing the prototype to evaluate  
its performance
B. asking for funding to build more 
copies of the prototype
C. building a second prototype that  
is different from the first
D. making modifications to the prototype 
that will increase its performance
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ID:271578 D Common EQ
 ●27	 Which of the following acts primarily 
as a storage device in a communication 
system? 
A. antenna
B. microphone
C. computer display
D. computer hard drive
ID:206607 206607_toboggan.eps C Common EQ
 ●26	 The drawing below shows a design plan for a sled.
5" 15" 15" 15" X
6"14"
15"
 The scale of the drawing is 1
4
" 5"5 . What is the actual length of the front section labeled X?
A. 20"
B. 21"
C. 25"
D. 29"
ID:271584 C Common EQ
 ●28	 Which of the following environmental 
conditions do architects most likely 
consider when they decide on the 
placement of windows in new houses in 
the northeastern United States? 
A. maximum wind speeds
B. average summer temperatures
C. solar angle throughout the year
D. amount of precipitation each year
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ID:260805 D Common EQ
 ●29	 Building codes for single-family homes 
regulate the heights of chimneys.
 Which of the following is the most 
likely reason for this regulation?
A. to make sure the best materials are 
used to build chimneys
B. to make sure chimneys can hold the 
maximum amount of heat
C. to make sure chimneys are strong 
enough to help support the house
D. to make sure dangerous gases are 
properly ventilated through chimneys
ID:281458 A Common EQ
 ●30	 A worker is using an arc welder to 
join two pieces of metal. Which of the 
following safety precautions is most 
important for the worker to prevent 
infrared radiation exposure when 
welding?
A. Wear a helmet with a dark  
face plate.
B. Make sure to discharge any static 
electricity.
C. Have the operational manual nearby 
for reference.
D. Make sure the electrode material is 
similar to the joining metals.
ID:265063 A Common EQ
 ●31	 A factory that manufactures hats uses 
robots for some production tasks. Which 
of the following tasks are the robots 
most likely doing?
A. feeding cloth into the machines
B. inspecting finished seams on the hats
C. producing sketches of new hat 
designs
D. performing maintenance checks on 
the machines
ID:274581 B Common EQ
 ●32	 In a circuit, an electrician replaces a 
4 ft. section of wire with a wire that 
has a larger diameter. This change in 
wire diameter will cause which of the 
following results?
A. The current in the new wire  
section will be less than in the 
original wire.
B. The resistance of the new wire 
section will be less than that of the 
original wire.
C. A greater power loss in the circuit 
will occur because of the new  
wire section.
D. A greater voltage drop across the 
circuit will occur because of the new 
wire section.
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Question 33 is an open-response question. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF THE QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 33 in the space provided in your Student Answer Booklet.
ID:274633 House_Designs.eps Common EQ
 ●33	 The photographs below show typical houses facing south in Vermont and in Arizona.
Vermont house design
Arizona house design
 The climate in Vermont varies greatly from the climate in Arizona. Factors such as wind,  
solar angle, and temperature likely influenced the design of these houses.
a. Describe two features of the Vermont house design that make it uniquely advantageous 
to its geographical location. Explain your answers.
b. Describe two features of the Arizona house design that make it uniquely advantageous 
to its geographical location. Explain your answers.
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ID:206609 Kahron32.eps [stem_01, op C Common EQ
 ●34	 The diagram below represents a new 
mechanical part.
Front
Right side
Left side
 Which diagram shows what the right 
side view of this part would look like 
on an engineering drawing?
A. 
B. 
C. 
D. 
Mark your answers to multiple-choice questions 34 through 43 in the spaces provided in your Student 
Answer Booklet. Do not write your answers in this test booklet, but you may work out solutions to 
multiple-choice questions in the test booklet.
ID:273097 Hydraulic_System.eps A Common EQ
 ●35	 The diagram below shows a cross-
section of a hydraulic system.
Input
100 lb.
Output
100 lb.
 This hydraulic system serves as which 
of the following?
A. direction changer
B. distance multiplier
C. force multiplier
D. pressure changer
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ID:274650 B Common EQ
 ●36	 A deep space probe uses which of the 
following to communicate with scientists 
on Earth?
A. alternating current
B. radio waves
C. sound waves
D. visible light
ID:281399 D Common EQ
 ●37	 Which of the following is the best 
example of conductive heat transfer?
A. sunlight warming sand on a beach
B. a fan blowing hot air around a room
C. warm water vapor rising from a  
hot tub
D. a hot water bottle resting on a 
person’s back
ID:274561 D Common EQ
 ●38	 Which of the following advances in 
automotive technology were developed 
to improve driver and passenger safety?
A. aerodynamic spoilers
B. computerized fuel injection systems
C. hybrid engines 
D. shatterproof windshields
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ID:221998 3141507_AR1.eps [opt_a01, A Common EQ
 ●39	 The drawings below show four half-filled 
12-oz. plastic coffee cups, containing 
coffee initially at 80°C. In which cup will 
the coffee cool most quickly?
A. Metal
spoon
B. Plastic
spoon
C. Wooden
stirrer
D. 
ID:274646 circuitone.eps B Common EQ
 ●40	 A simple circuit with one resistor is 
shown below.
R
V
A
 The voltmeter reads 6 V and the 
ammeter reads 3 A. Which of the 
following is the resistance of R?
A. 0.5 V
B. 2 V 
C. 9 V 
D. 18 V 
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ID:281462 C Common EQ
 ●41	 Which of the following statements best 
describes how mineral deposits on the 
interior surface of a water pipe affect 
the flow of water through the pipe?
A. The deposits effectively decrease the 
diameter of the pipe, causing water 
to slowly solidify.
B. The deposits effectively increase the 
diameter of the pipe, causing water 
to slowly evaporate.
C. The deposits effectively decrease 
the diameter of the pipe, reducing 
the amount of water that can flow 
through the pipe per minute.
D. The deposits effectively increase 
the diameter of the pipe, increasing 
the amount of water that can flow 
through the pipe per minute.
ID:281378 ST09_car4B.eps D Common EQ
 ●42	 A scale drawing of a car is shown below. 
The numbers indicate the measurements 
of the actual size of the car. 
1308
4703
 In which of the following units are the  
measurements most likely expressed?
A. centimeters
B. feet
C. inches
D. millimeters
ID:265067 D Common EQ
 ●43	 An engineer is designing an injection 
mold that can be used to make  
10,000 plastic parts per day. Which of 
the following materials would be best 
to use to build this mold?
A. cement
B. glass
C. plastic
D. steel
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ID:273124 Fiber-optic_cable.eps Common EQ
 ●44	 The illustration below shows three major components of a fiberoptic cable.
Protective coating
Core
Cladding
a. Describe the function of the core and the function of the cladding.
 In recent years, fiberoptic cable has been replacing copper wire as a means of transmitting 
communication signals.
b. Describe the difference between the signals that are transmitted by fiberoptic cable and 
those transmitted by copper wire.
 The core in a fiberoptic cable can be made of plastic or glass.
c. Identify two advantages of using plastic instead of glass in a fiberoptic cable.
Questions 44 and 45 are open-response questions. 
• BE SURE TO ANSWER AND LABEL ALL PARTS OF EACH QUESTION.
• Show all your work (diagrams, tables, or computations) in your Student Answer Booklet.
• If you do the work in your head, explain in writing how you did the work.
Write your answer to question 44 in the space provided in your Student Answer Booklet.
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ID:248687 248687_aquarium.eps Common EQ
 ●45	 A student wants to place a 100 gal. aquarium on a 6 ft.  1.5 ft.  2.5 ft. wooden cabinet,
as shown below.
Aquarium
Cabinet
6 ft.
2.5 ft.
1.5
 ft.
 The floor of the student’s bedroom is designed to hold 50 lb. per sq. ft. of load. The empty 
aquarium and cabinet weigh 30 lb. and 80 lb., respectively. One hundred gallons of water 
weighs 831  lb.
a. Calculate the total load exerted on the floor by the cabinet and the aquarium filled with 
water. Show your calculations and include units in your answer.
b. Can the floor of the student’s bedroom safely support the filled aquarium? Show 
calculations with units to justify your answer.
c. Identify the type of load on the floor that the aquarium and cabinet represent. Explain your 
answer.
Write your answer to question 45 in the space provided in your Student Answer Booklet.
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Formulas
V I R    Pressure = Force
Area
P I V    Area of a circle = pir2
Variables
I 5 current r 5 radius
P 5 power
R 5 resistance
V 5 voltage
Definitions and Abbreviations
AC 5 alternating current psi 5 pounds per square inch
DC 5 direct current  314.pi
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Spring 2011 Released Items: 
Reporting Categories, Standards, and Correct Answers*
Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
1 381 Engineering Design 1.1 D
2 381 Construction and Manufacturing 7.1 D
3 381 Construction and Manufacturing 2.1 A
4 382 Engineering Design 1.5 B
5 382 Fluid and Thermal Systems 3.3 D
6 383 Electrical and Communication Systems 6.3 D
7 383 Fluid and Thermal Systems 4.2 B
8 384 Electrical and Communication Systems 5.2 D
9 384 Fluid and Thermal Systems 3.1 B
10 385 Fluid and Thermal Systems 4.4 D
11 386 Engineering Design 1.1
12 387 Electrical and Communication Systems 5.5 C
13 387 Electrical and Communication Systems 6.2 C
14 387 Fluid and Thermal Systems 3.2 A
15 388 Fluid and Thermal Systems 3.5 C
16 388 Engineering Design 1.5 C
17 389 Construction and Manufacturing 2.3 A
18 389 Electrical and Communication Systems 6.5 C
19 389 Fluid and Thermal Systems 3.1 D
20 389 Electrical and Communication Systems 5.1 A
21 390 Fluid and Thermal Systems 4.1 A
22 390 Fluid and Thermal Systems 3.4 B
23 391 Electrical and Communication Systems 5.2
24 392 Construction and Manufacturing 2.2 B
25 392 Engineering Design 1.1 A
26 393 Engineering Design 1.4 C
27 393 Electrical and Communication Systems 6.3 D
28 393 Fluid and Thermal Systems 4.3 C
29 394 Construction and Manufacturing 2.6 D
30 394 Construction and Manufacturing 2.5 A
31 394 Construction and Manufacturing 7.3 A
32 394 Electrical and Communication Systems 5.4 B
33 395 Fluid and Thermal Systems 4.3
34 396 Engineering Design 1.3 C
35 396 Fluid and Thermal Systems 3.3 A
36 397 Electrical and Communication Systems 6.1 B
37 397 Fluid and Thermal Systems 4.1 D
38 397 Engineering Design 1.2 D
39 398 Fluid and Thermal Systems 4.2 A
40 398 Electrical and Communication Systems 5.3 B
41 399 Fluid and Thermal Systems 3.5 C
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Item No. Page No. Reporting Category Standard
Correct Answer 
(MC)*
42 399 Engineering Design 1.4 D
43 399 Construction and Manufacturing 7.2 D
44 400 Electrical and Communication Systems 6.4
45 401 Construction and Manufacturing 2.4
*  Answers are provided here for multiple-choice items only. Sample responses and scoring guidelines for open-response items, 
which are indicated by shaded cells, will be posted to the Department’s website later this year.
